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DR. ROBERTS: (Inprogress) -- Scientific Advisory panel.
Asourfirstagendaitem, Il would like to ask Ms. Olga Odiott, our
designated federal official for this meeting, for herinstructions
and announcements.

MS. ODIOTT: Thankyou, Dr. Roberts. Once again, |
would like to welcome everybody to thisimportant meeting of the
FIFRA Scientific Advisory Panelconcerning CCA-treated wood.

Forthe benefitofthose who are joining us today for
the firsttime, this meeting is being conducted under the
provisions of the Federal Advisory Committee Act, also known as
FACA.

All applicable ethicrequirements of the federal
conflict ofinterestlaws have been met by the members of this
panel.

Atthe conclusion of the meeting, the panel will
prepare areportasaresponsetothe questions posed bythe
agency. Thereportwill serve as meeting minutes and we
anticipate to have thatreportready within 30 days.

All background materials and other documents related
tothis meeting are available from the OPP docketand also from

the EPA web site. The contactinformation for boththe docket and
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the web site is listed atthe top of your agenda.

During the pasttwo days, we have had very informative
presentations. The discussions have been very productive and key
totheissuesthatthis SAP panel has been askedto address.

| wantto thank the panel forthe enthusiasm and the
dedication demonstrated during the pasttwo very long days.

We have a fullagendatoday, and that's probably an
underestimation. Butthe agencyislooking forward to the panel's
feedback onthoseissues presented by the 14 questions that we
have before us today.

DR. ROBERTS: Thankyou, Olga. We also need to
introduce the panel. Letme begin, and we'll go around the table.

| am Steve Roberts. I'mfrom the University of
Florida.

Dr. Freeman?

DR. FREEMAN: . Natalie Freeman from Robert Wood
Johnson Medical School andthe Environmental and Occupational
Health Sciences Institute.

DR. KOSNETT: Michael Kosnett, University of
Colorado Health Sciences Center.

DR. KISSEL: John Kissel, University of Washington.
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DR. BRUCKNER: Jim Bruckner, University of

Georgia.

DR.GORDON: Terri Gordon, NYU.

DR.LEES: PeterLees,Johns Hopkins University.
Liedy.

DR.LEIDY: Ross Leidy, North Carolina State
University.

DR.SOLO-GABRIELE: Helena Solo-Gabriele,
University of Miami.

DR.BATES: Michael Bates, University of California
at Berkeley.

DR.STYBLO: Miroslav Styblo, UNC-Chapel Hill.

DR.STEINBERG: J.J. Steinberg, Albert Einstein
College of Medicine.

DR.CHOU: Karen Chou, Michigan State University.

DR. MUSHAK: Paul Mushak, PB Associates.

DR. FRANCOIS: Rony Francois, University of South
Florida, College of Public Health.

DR.SMITH: Andrew Smith, State of Maine, Bureau of
Health, Department of Human Services.

DR. SHI: Xianglin Shi, NIOSH.
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DR. MORRY: Dave Morry, California Environmental
Protection Agency.

MR.CLEWELL: Harvey Clewell, Environ.

DR. ADGATE: John Adgate, University of Minnesota,
School of Public Health.

DR. WARGO: John Wargo, Yale University.

DR. HEERINGA: Steve Heeringa, University of
Michigan.

DR. ROBERTS: Thankyou, panel.

We have quite a bitof work ahead of ustoday. We
have 14 questions leftonthe agenda and, if you do a little bit of
math, that meansitaverages about 30 minutes of discussion per
guestion, ifwe're goingto getthrough by areasonable hour and
leave some time for discussion of other questions.

Aswe gothroughthe questionstoday, I'mgoingto
have toinsistthatthe comments be directed specifically to the
guestions.

As ltoldthe panel before, there will be the opportunity
tocommenton other scientificissues notcoveredinthe questions
attheend. Butthe only way we're going to have time to do that

and do thatwellisif ourcomments are focused and concise and
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efficientas we go through the discussion.

Sowereallyneed everybodytothink aboutyour
points. By all means, | wantevery panel member who has an
opinion, givethem the opportunity to expressit. But please
expressitasconcisely as possible.

Ifyougetoffonatangent, youarereally just wasting
your time and therestofthe panel'stime because thereis not
goingto be any waytogetthatinformationintothe panel’
response tothe question. It'sjustlostinformation.

Also, lwould like the panel membersto confine their
commentsto scientificissues. There are avenues forinputtothe
agencyon policyissues, and |l would encourage you, ifyou feel
strongly about a policy issue, to explore and usethose avenues,
butwe're here today to provide the agency with scientificinputon
some technical matters and questions they have brought before us.

Now, we finished our discussion of question 1 kind of
late, afteralong day yesterday.

| would like to provide the opportunity, ifthere are any
panel memberswho, upon furtherreflection last night, have a
different opinionthatthey would like to express orrenew or

modify their opinion, to give them the opportunity todo so. |
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don'texpect, nor frankly do Il wanttorehash all of theissues that
we talked aboutinissue 1 lastnight, butldothinkthatit's
importantto give panel membersthe opportunity to, afteranight's
sleep,to make any comments they might wantto addtotherecord
onquestionnumber 1.

Solet'sbeginwiththat. Andletme askifthereis
anyone.

Dr. Kosnett?

DR. KOSNETT: Thankyou, Mr. Chairman, forthe
opportunity to finish thatissue briefly, | hope.

Basically, I justwantto make clear fortherecord |
think animportant opinionregarding the discussion aboutthe
safety margin yesterday.

Therewas--lwasinagreementwiththe LOAEL of
.05, butl have serious concerns aboutthis 30-fold safety factor
both withrespectto how itwas derived andthe interpretation asto
what it might mean.

ATSDR and EPA guidance, inthe documentdeveloped
by Dr. Benson,recommended a 10-fold safety factorin
establishingwhat ATSDR callsa minimum risk level or MFL of

.005 milligrams per kilograms perday. Approximately a 10-fold
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safety factorora 10-fold safety factor from the .05.

And Il think the 30-fold safety marginisjust not
supported by the data. Essentially, | think we have to subjectitto
abitofareality test. A30-fold safety marginwould essentially
establishavalue of about.002 milligrams per kilogram per day.

Andinthe case ofal5-kilogramthree-year-old, that's
essentially saying that 30 micrograms aday should be flagged as a
level of concernforanexposure as briefas six months.

In my experience as a physician and toxicologistwho
has beeninterestedinthe clinical toxicology of arsenic for almost
20years, thereisno basisinmyexperience orany published
material that would suggestthatanyone needsto be concerned
about having acute non-cancer effects within six months for
exposure of athree-year-oldto 30 micrograms per kilogram per
day.

Andin fact,ifone considersthe factthata
three-year-old consumes approximately one liter of drinking water
aday andthatthe United States maximum contaminantlevel for
arsenicindrinking water has been 50 micrograms per liter for
approximately 60 years, and there are numerous communitiesin

the country that have had water thatisintherange ofupto 50 up
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tothattime, we have no experience or basisonthatrecordto be
concerned about acute health effects.

That essentially, forexample, would, since the
background level of arsenicinthe dietis5 micrograms a day for a
three-year-old, inorganic, that's essentially saying that we would
beconcernedofalevel of 25 micrograms per literinthe water,
adding 25 micrograms per literinthe water, one liter aday, to the
5 backgroundtoget30 micrograms perday, whichwould be 2
micrograms per kilogram, which isthe acute hazardous level
which has been suggested to flag forconcern.

Thatjustdoes not meetour experience. Itdoes not
meetthe studies that have been actually done on communities.
Granted, they are not necessarily large or exhaustive studies, but
there have been studiesdone on communities with levels up tothe
range of about 200 micrograms per literinthis country which have
looked for non-cancer effects, studies by Chrise (ph) in Alaska,
Southwickin Utah, Harringtonin Alaska. Andthey have not found
inthose communities any basis for being concerned atalevel of 2
micrograms per kilogram per day forup to six months.

Soljustwanttogoontherecordassayingthatlcould

notsupportthatand Il don'tthinkit'sadvisable. | would concur
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with ATSDR and EPA's guidance with a 10-fold margin, which -- 1

could concur withitbeing justified onthe basis of the serious
nature of the LOAEL and the possibility of inter-individual
variability.

And justtocomplete my comments, | just wantto tell
you how I think thatlevel ultimately should be interpreted. As it
statesin Dr. Benson'sdocument, that should be used as a screening
level toidentify contaminants for further evaluationin public
health assessments and toidentify potential health effects that
may be of concern at hazardous waste sites.

It'simportantto note that MRLs are notintended to
define cleanup or actionlevels. They are guidance values, below
which non-cancer adverse effects are unlikely, and below levels
that might cause adverse health effectsinthe people most
sensitive tosuch chemical-induced effects.

Exposuretoalevelabovethe MRL or above this level,
.005, does notmean thatadverse health effects will occur. MRLs
areintended only to serve asascreeningtoolto help public health
professionals decide when a more detailed toxicological
evaluationis necessary.

They may also be viewed as amechanism toidentify
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those hazardous waste sites thatare not expectedto cause adverse
health effectsin an exposed population.

DR. ROBERTS: Thankyou, Dr. Kosnett. So basically
you concur witha LOAEL of .05, butwould recommend a margin
of exposure of 10 ratherthan 30 as we discussed.

Any othercomments?

Dr. Clewell, then Dr. Mushak.

DR. CLEWELL: Thanks. Actually, that'svery
informative.

I think what you are basically indicatingisthatit's a
very steep doseresponse forarsenicinthatyou can have effects at
.05, butare you fairly comfortable there wouldn't be at .02, and |
follow your logic.

| think it'simportantto know thatwhat EPA was --

EPA didnotcome up withthe same numberas ATSDR. The MRL
is.005, butEPA was suggesting using 10 for variability in
additiontothe 10 for LOAEL. Sothey would be atareally low
number, .0005. So -- partofthat, I'msure, being due to a kind of a
difference in philosophy concerningan MRL versus the number
that EPA was trying to come up with.

And |l havetosayldon'tfeell havethe precisionto
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say whether 30 versus 10 is better, and | actually bow to your
experienceinterms ofthe likelihood of effectsin children. But|
hope thisdoesn't mean we havetotrytorefinetheconsensus.

DR. ROBERTS: No. Ithink, basically, unless people
modify their conclusions from yesterday, they would stand.

Dr. Mushak?

DR. MUSHAK: Mike, | have a problem with yourlogic
because yesterday you made itclear fortherecord thatyou were
concerned aboutthe proximity of those effects that Mizuta
reportedtovery serious effects, especially to cardiovascular. And
| think youwere comfortable with a 10-fold fora LOAELto a
NOAEL.

So howdoyou stratify outanoverall 10? If you are
comfortable witha 10 for LOAEL to NOAEL, presumably you
don'tallow any uncertainty for children versus --inintra-human
variabilities. I mean, how are you stratifying this 10?

DR. KOSNETT: Iwouldthinkthe 10 would encompass
both factors.

DR. MUSHAK: Butyou are already strongly feeling
aboutthis--areyourevisingyoursenseofa LOAELtoaNOAEL?

DR. KOSNETT: Ithinkthat--
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DR. MUSHAK: I mean, you can't have itboth ways. If

you say you are comfortable witha 10 fora LOAEL toa NOAEL,
thenyou are saying you have no basis orno sense thatthereis any
intra-individual variation that comes into the equation.

DR. KOSNETT: The 10-fold factor that ! would
endorse, whichconcurs with what ATSDR came up withincoming
up withthe MRL, encompasses boththe seriousness of the effects
and, inmy opinion, the capacity forintra-individual variability.

DR.ROBERTS: Dr. Smith?

DR.SMITH: Iwouldjustlike to ask a question of
Dr. Kosnettas well, because lunderstand whatyou are arguingis
that basically you are posing areality testinyour experience as a
clinician. Thisdoesn'tseemto pass areality test.

As aclinician, whichlamnot, | would like to ask you
the question of, doyou have any concerns thatthere could be
subtle effects that would not be obviousto aclinician thatwould
justify the 30-fold?

Doyou have any worries aboutthere could be more
subtle effects that might notbe apparentoristhatnotofconcern
toyou, thatyou feelthat, with the existing database and your

experience as aclinician, thatyou know if there was something
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there, itreally should have manifested itself, givenwhat |l agree
with youisunquestionably substantial exposure for some
individuals atthese levels?

DR. KOSNETT: Il justthink, based on our experience
and knowledge, thatthe 10-fold factor forup to a six-month period
would be a sufficient margin of safety.

DR. ROBERTS: Dr. Bruckner.

DR. BRUCKNER: Solunderstand whatyou are
saying, you are advocating the 10-fold, then, froma LOAEL to a
NOAEL. What are you advocating beyond thatforintraor for
childhood --

DR. KOSNETT: I wanttojustsaylagree with 10,
combining allthe concerns, both the seriousness and the
variability.

DR. ROBERTS: I supposeyoucouldbe two factors of
three,l guess. We're all alittle -- whichis, frankly, a way to get
there. Ithink we're all probably a little guilty about describing
exactly how we gottothe margin of exposure we're most
comfortable with.

DR. KOSNETT: And peoplecanlookatBob Benson's

documentand note thatthat's what ATSDR recommends.
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DR. ROBERTS: Soyou are basically comfortable with

theirrationale?

DR.KOSNETT: Yes.

DR. ROBERTS: Dr. Steinberg?

DR.STEINBERG: Justresponding also, as aclinician,
as asenior attendinginaverylarge New York hospital, clearly |
think we don't know, and I thinkthereisalarge gap of
information. Ithink thereisno --thereiscertainly no attending
clinicianthatcantell me that many of the subtle effects thatone
could see neurologically,in neurologic examinations, attention
deficitorlearning disabilities, whether any of this could be
related tolead or metals or arsenic or other things.

I think it's this neurotoxicology -- I think it's this
neurodevelopmental gap thaturgesustobevery, very, very
careful.

The secondreasonto bevery carefuliswe clearlydon't
know why many cancers are going up, some cancers are going
down. We don'tunderstand this. We now have aninsightand a
window and a mechanism of action related to arsenic that also
forcesustobeverycautious.

Good Scienceisurging us here.
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DR. KOSNETT: Butwe're notaddressing cancer risks.

DR.SMITH: The firstquestion clearly answered
neurotoxicology, and Il don'twantto dismiss cancerrisks, either.

DR. ROBERTS: Would anyone else like to weighin or
modify theiropinioninresponsetothe discussionthatwe've had
today?

Dr. Ginsberg?

DR. GINSBERG: Ithinkreally appreciate
Dr. Kosnett'sviewpoint from the clinical standpoint and taking a
look atthe studies, which -- he has looked atthe epidemiology
database much closerthan | have.

| guess my concernisthatendemic nature of arsenic
exposureinchildreninanygiven population may be, as Dr. Smith
was suggesting, difficultto tease out, in effect, atrue, quote,
unexposedcohort. Solamconcernedthatwe don'treally have the
right control populationtocompletely evaluate low dose effects.

And giventhatwe were searching fora NOAEL study
and we feltuncomfortable yesterday, or atleastsome of us did -- |
think Dr. Roberts said he wasuncomfortable with the definition of
that one study as beinga NOAEL for all effects -- and thatwe are

basing thingsona LOAEL, whenyou are dealingwitha LOAEL,
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youdon'tquite know whatthe NOAEL isbecause youdon'tknow
how low you have togotoreally definethe clear NOAEL. And
giventhe uncertaintiesinepidemiology studies aboutatrue
unexposedgroup, I would just stick with my 30-fold factor.

DR. ROBERTS: Has anyone changed theiropinion
fromyesterday?

Dr. Smith?

DR.SMITH: I guess, fortherecord, I nevervoiced my
opinionyesterday.

DR. ROBERTS: Thenyou have the opportunity to
weighinnow.

DR.SMITH: lam comfortable with getting to the 30X
uncertainty factorusing the 10 and 3, as we've described. Butlam
unsettled by Dr. Kosnett's observations. But, nevertheless, I still
feel comfortable with a 30-fold uncertainty factor aslong as we
recognizedit's being interpreted and usedinthetypical we use
RFDs forshort-term exposure, that being anegligiblerisk of any
deleterious effect from that sort of exposure window, and that we
don'tanticipate any sortof necessary effectimmediately above
thatlevel.

DR. ROBERTS: Dr. Mushak?
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DR. MUSHAK: I'mcomfortable with a 30 factor. |

think, Mike, thata lotofthe absence studies that show subacute,
subchronic effects have been kind of dealt with simply onthe basis
of sample size to show these effects. I mean, Andelman (ph) and
his coworkers at Pittsburgh addressed both cancerissues and, |
think, non-cancerissues. Small populations make it difficultto
see these effects.

So,you know, absence of evidence is notevidence of
absence.

DR. ROBERTS: Anyone else wanttoweighinonthis?

Hearing no othercomments -- Dr. Bates?

DR.BATES: Thisismore of aquestion. Perhaps it
should be directedtothe EPA. Butljustwanted what are the
practical implications of setting this level?

lunderstand and | sympathize with what Michael
Kosnettis saying, although, intoxicological principles, | kind of
go along with the 30-fold margin. Butthere seemsto be abitofa
conundrum here, almost a conflictbetween thelevel which we are
proposing and possible practical implications. But maybe that's
notthe case. AndI'mjustwonderingwhether EPA couldtellus a

bit more about whatthe implications are.
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DR. EDWARDS: Because we haven'tactually

generatedrisk numbers yet, it's difficultto say exactly what the
implications would be. And it partly willdepend upon whatthe
panelrecommends withrespectto deterministic versus
probabilistictype assessments for these short-term and
immediate-term exposures. But, obviously, I think youunderstand
thatthe lower the valueis, the more children will appearto be at
riskinour estimates whenwe do that.

Andifit'sadeterministic estimate, itcould be used
more like a--you know, almost like ayes/no trigger that's
unlikely to happen because we do discuss uncertainties. Butyou
see whatl mean.

DR. ROBERTS: Dr.Hopenhayn-Rich?

DR. HOPENHAYN-RICH: I wantto justvoice my
opinionsupporting what Dr. Bates says or maybe just expanding it
alittle bitor clarifying it, thatl am not sure either of the practical
implications of setting a safety limitfor CCA exposure for six
months orless because |l can'timagine children being exposed to
playgrounds for only thatlimited amount of time.

DR. ROBERTS: Itis kind of adifferent question. And

maybe notto answer forthe agency, butas Dr. Kosnett pointed out
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inhisreading fromthe ATSDR, when you exceed this, itdoesn’'t
necessarily mean thatthere are health effects, but whatitdoesis it
triggersacloserexamination of the situation.

Alternatively, ifthe exposures are less than that, it's
concluded thatthereis no significant probability of any harm.

Dr.Benson, did | state thatreasonably correctly.

DR.BENSON: Yes. Butletme answer the question
that Dr. Bates posed aboutthe practical implications. Inregion 8,
ifyoutake the value thatyou derived yesterday inaresidential
scenario fora 15-kilogram child, every residential site in
metropolitan Denver and probably most citiesinregion 8 are
acutely poisonous to thatchild.

And all the way from Denver to Kansas north to
Canada.

DR.ROBERTS: Dr. Vu.

DR. VU: ljustwantedto clarify --to add also what
Dr.Benson and Dr. Edwards explained. The margin of exposure
conceptwould helpthe agencytodetermine which kind of
exposure scenariowould provide more risk than others, and then
make a judgmentwithregardtothe use and whatever. Soit's not

necessarily afinite thing, as Dr. Edwards explained .
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Soifwe'regoingtocompare differentexposure

scenarios, playground setting, what kind of risk might be

associated long-term, short-term, whatever -- and those are things

thatthe agency will consider when we are goingto assemble all
the information and develop arisk assessment.

DR.ROBERTS: Dr. Smith?

DR.SMITH: I'm notgoingtogothere.

DR. ROBERTS: Thankyou.

Dr. Clewell?

DR.CLEWELL: Iam. I feellikeljustslid down a
slippery slope while somebody was holding my hand saying, it's
okay, whenyougettothe bottomyou will feel justfine.

Sowhatyou are telling me now isthatwe're falling
intothe same trap thatthe NAS -- orwas itthe SAB? Theones
who said thatthere were so many hundreds of thousands of
childrenthatwere probably already affected by methyl mercury.
You know, I don'twantto say thatall ofthe childreninDenver
are,you know, acutely intoxicated.

Thisisafairlycommon problem, actually -- or a not

uncommon probleminrisk assessment, that what seemed like very

reasonable uncertainty factors putyouinaplace whereyou're
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either below the minimum essential daily requirementorina
region where you consideritto be fairly ludicrous thatyou would
suggestthatthere be health effects, and I'm beginning to see the
pointthat Dr. Kosnett was trying to make.

Unfortunately, these numbers can be used as bible
gospel, toutedinthe media, and the nextthing you know is Denver
papers are saying that all of our children are --solthink one of
the things we may have not fully consideredis the factwe're not
justasking how much canachild be exposedtobyaplayground,
because people will be folding inthe dietary and drinking water
exposures. And dietary being5o0rso anddrinking water, in some
places, being 20 or so, thatdoesn'tleave much room.

Sol'mjustuncomfortable. Idon'tknow whatthe
solutionis, butl have agreatdeal of discomfort with someone
takinganumberthatlagreed withandthencomingtoconclusions
thatl would very seriously disagree with. We scare people enough
with things thataren'treally going to harm them.

DR. ROBERTS: Dr.Benson, letme justaskyouto--1
justwas doing aquick mathinmy head. | think this number would
correspondtoabout 100 parts per millionin soil. Is most of

Denverover 100?
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DR.BENSON: Typical backgroundsinregion 8 vary

between maybe 5to 20 milligrams per kilogram soil. Sometimes
less, sometimes more.

DR. ROBERTS: Well,l was goingtosaythat--just
kind of running the numbers quickly in my head, the number that
we had sort of settled on with -- some folks thoughtthe 30 margin
of exposure would correspond, I believe, to about 100 parts per
million in soil.

DR.CLEWELL: Areyou subtracting drinking water
and food exposure?

DR. ROBERTS: No. I'mjustbasingiton astraight
proportion. | know whatthe numberisforthe chronicreference
dose, and I'mjustusing a multiplier for thisreference.

Solthinkwe oughttothink aboutthose kinds of
calculations and implications, butunfortunately, I'm not sure we
have time to do thatthis morning.

DR. GINSBERG: Thisisagoodsequeintoour next
guestion. Were you thinkinginterms of arelative bioavailability
of arsenicinsoil? Becauseldon'tknow if Dr. Benson uses one of
50 percent, 25 percentorwhateverwhenyou did your thought

process aboutDenverin K.C.'ssoil--andldon'tknowifyou



10

11

12

13

14

15

16

17

18

19

20

21

25

factored thatin, butl know thatit's fairly newinthe risk
assessmentthinking about arsenicin soil.

DR. ROBERTS: I did not, butldon't know that
we're --ratherthan seque intonumber 2, Il wantto getclosure on
number 1 verysoon.

Dr. Solo-Gabriele?

DR. SOLO-GABRIELE: ljustwantedto follow up
with what Dr. Ginsberg had said. That'swhatl hadinmind was,
eventhough you have arsenicinsoil,isitatallavailable for
consumption?

DR.BENSON: The calculationthatl did last night
included arelative bioavailability of 50 percent, whichisthe
measured value inthe sitein metropolitan Denver from several
hundred yards. Well, itwasacomposite sample.

DR.ROBERTS: Dr. Smith?

DR.SMITH: Idon'tthink we really need to even get
intothat debate because there are plenty of people with exposures
above thatfromdrinking water, you know, for Dr. Kosnett to make
his point. Solreallythinkthe fundamentalissueisjusthowdo
you wantto deal with thisreality check heis posingtous?

And thereal questionis whether or notthatreality
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checkis sufficientto cause anyone towantto move fromthe 30X
that we have already discussed.

DR.ROBERTS: Dr.Chou?

DR.CHOU: Ithinkwe're facing an unusual decision
here because inthe normal practice ofrisk assessment, we look at
the scientific data, then we do theregular safety factor practice,
andthat's whatwe did last night, and we decided touse 30. And
thenthereality checkisaverydifferentissue than many of us
never faced before.

The question |l ask myselfis, justbecause thereis more
arsenic outthereinthe food orinthe drinking water, are we going
to make a different scientific decision? Andthat's why lwhat |
have been struggling with.

I think thisthing becomes sortoflike a policy ora
paradigm, risk assessment paradigmissue. You know, are we
going toswitchtoaregular practice paradigm for arsenic?

That'sthe question |l ask myself.

DR. ROBERTS: Let me askthis. Let me posttoitthe
panelthis way.

We have had some discussion on thisissue this

morning. The questionis,isa LOAEL of .05reasonable and a
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reasonable pointupon whichto base margin of exposure analysis,
and whatwould your margin of exposure be.

Has anyone heard anything that would cause them to
eithernow make a decisionthatthey hadn't made before orto
change theirdecision?

MR.CLEWELL: Well, Iwould like tojump over onto
the 10 side.

DR. ROBERTS: Okay. That's fine.

Dr. Mushak?

DR. MUSHAK: Ithinkthat, before we look at this
issue of whether minds are changed or not, I think reality checks
arereally aseparateissue, andwe're atthe case that we then factor
inreality checks. We're backtowhere the NAS was with reality
checks forhow muchinternal and systemic cancers we should have
with drinking water.

The factremainsthatyou can always do site-specific
or area-specificreality checks thattend to contradictarisk
assessment model.

And thisisno differentthan whatthe academy has
been wrestling with withthe U.S. picture for arsenic-associated

cancers.
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Solthinkthat's aseparateissue. There are separate
conferences that could probably be held on that, and I think that
that oughtnotto color people's judgment. This hopping of some
people all overthe place with safety margins |Ithinkis abit
unsettling because I'm not quite clear whatthe basis of thatis.

DR. ROBERTS: Ireally justwantcomments from

folks -- notonthe philosophicalissues, but have we sufficiently --

have we had enough discussionthat we can puttogether some input

onthe specific question, number 1?

DR.SMITH: Fortherecord, | would like to say |
remaininthe 30X camp. However, | would like to strongly
encourage the agency to attemptinany way they canto follow up
on Dr. Kosnett'sconcerns and find outifthereisany empirical
datato help guide us.

DR. ROBERTS: Okay. With that, let's move on to
guestion number 2.

Dr. McMahon, would youread the question for the
panel, please.

DR. McMAHON: Yes. Thankyou, Dr. Roberts. Our
secondtothe questiontothe panel, aswas alluded to, deals with

therelative bioavailability of inorganic arsenic from soil.
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Our questionreads: Pleasecommentonthe choice of
this data set; thatis, the data of Dr. Roberts, using avalue of 25
percent bioavailability forrepresentation of the relative
bioavailability of inorganic arsenic fromingestion of
arsenic-contaminated soil.

Please discuss the strengths and weaknesses ofthe
selected data, and also provide an explanation asto whether this
25 percentvalueis appropriate for estimation of bioavailability in
children.

DR. ROBERTS: Dr. Bates, canyoulead off our
discussiononthattopic.

DR.BATES: Ithink Dr. Kosnettis goingto --

DR. ROBERTS: Dr. Kosnett, would you lead off our
discussiononthis question?

And beforeyoudo, Dr. Bruckner hastoleave the panel
shortly, andit'simportantthatl guess we get hiscommentsinto
therecord before he takes off.

Would you objectif he made hiscomments very
quickly?

DR. KOSNETT: No. Please go ahead.

DR. BRUCKNER: The firstquestion | would like to
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addressis alittle bitdifferent. I'm alittle bitconcerned about
your assumption of 100 percent availability from, let's just say,
the soluble salts of sodium arsenate. I'm justlooking back at some
of the data.

Some of the human studies by Buchetand some of the
others --itlooks like the numbersin humans vary from about55to
80 percent. Andthen withthe two monkey studies we have by
Robertsand by Freeman, we're looking at 68 percentand 74
percent.

And then, from Dr. Aposhian, we heard 10to 20
percent, althoughldo have some concerns about--one we talked
about before, biliary excretion may have affected thatone. He was
saying 10to 20 percent absorption.

| guess my point, summingitup here, isthatthe data
don'tsupporta 100 percentassumption.

And availability from soil, I think the thing that strikes
all of us, probably, isthe variability that we have inthose
estimates. There's notreally the consistency.

Thereisconsistency, l guess, inthetwo primate
studies. One, I think, shows 14to 19 percent; and the other, 11to

25 percent. Ofcourse, the whole pointisinwhatformisthe
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arsenicin? Whatsource -- we have only looked atavery limited
number of uncharacterized soils, sothereisanincredible
variability, incredible inconsistency.

The only consistency |l seeisreallyinthetwo primate
states where the values don'tvary thatdifferently. Soljust--1
guess, we have the Rodriguez study inthe swine, 3to 43 percent
which just shows, again, variability.

| guess I'm mostcomfortable with the two primate
studies. But, again, I'mvery concerned because those are so
limited in numbers of soils, numbers of animals, numbers of
samples.

Justone other question. My areais more or less -- |
think the reasonI'm hereis pharmacokinetics ininfants, children,
juveniles and adults. Itappearswe don't have any information on
relative pharmacokinetics, the child versus the adult. We don't
know whetherthereisadifferencein methylation. I guesswe're
notreally sure if methylationincreases ordecreases toxicity.

And | justwanted to putinastrongurge thatthere be a
high research priority justtolook and see ifthe kinetics and
metabolism and tissue deposition and toxicity, inturn--ldon't

see any toxicity studies eveninan animal model between, you
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know, juveniles and adults. Soljustwouldlike to say that's
really ablack box, whichreally needs someresearch.

DR. ROBERTS: Thankyou, Dr. Bruckner.

Dr. Kosnettwould you quickly give us your comments?

DR.KOSNETT: Ithinkan areainwhichthereis
general scientificconsensusisthatthereisalarge number of
physical, chemical and biological factors thatimpactthe extent of
gastrointestinal absorption of a substance, such as metal, in soil
relative tothe absorption of the same substance ifitwasin
solution.

And chemical factors are manifold, including the
molecular form, the arsenic species, the nature of the chemical and
physicalinteraction with the constituents of the soil matrix,

whetherit'schemically bound, absorbed, complexed,

encapsulated, the size peroxidi, compaction and surface area of the

arsenic-containing soil particulates.

And there areanumber of biological factors as well:
Species-specific metabolism; physical condition of the animal at
thetime ofingestion -- animalincluding a human; the effect of
drugs; physical stress; toxins; nutritional pertubations; disease

states;the presence of otheringested food, whetherit's given on
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anempty stomach or not; whetherthere are otherdrugs or other
substancesintheintestinal tractand, in some cases, asyou
mentioned, the age of the -- orthe developmental stage of the
animal.

And another key factoristhe doseregimenin which

it'sadministered. Forexample, the absolute bioavailability in

terms of percent ofthe administered dose could vary depending on

whetherit'sadministered as asingle large bolus or whetherit's the

same amount, overallamountis givenin smallerdivided doses.

And because of this variability, both from the aspects
of the soil and the matrix in which the arsenicis present and
host-specific factors and because of some limitations and
uncertainties inthe existing studies, I thinkitwould be -- 1 don"t
think thatthe studies cited by EPAinthe material they provided
affords us a sufficient basis for establishing arelative
bioavailability of 25 percentfor arsenicin soilasaconsequence
of CCA-related release.

Andinterms ofthe specific aspects ofthe study, one
of the key majorconcerns | had withthe study by Roberts, etal.,

and Freeman, etal.,isthe factthatitdid notsimulate to a

reasonable degree the relatively low doserepeated hand-to-mouth
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behavior of children withrespecttotheiringestion of soil.

The arsenic concentrations usedinthose studies
ranged from alow of 101 to high of 743 parts per million which,
based ondiscussions we had yesterday, appear relatively high
comparedtothose thathad been measuredinthe vicinity of
CCA-treated structuresinchildren's playgrounds.

And also, inthe studiesinquestion by Roberts, etal.,
and Freeman, the soil was introduced into thetest monkeysina
single high dose bolus. Forexample,inthe single soil sample that
isinthe Roberts site, whichiscited as coming from awood
treatment site, itcan be calculated thatthe soil-associated arsenic
dose of .3 milligrams per kilogram of body weight was achieved by
administering to athree-kilogram monkey a single oral dose of
9,000 milligrams of soil.

Inlike manner, inthe Freeman study, monkeys which
weighed between two to three kilograms were given single oral
doses 0f3,000to0 4,500 milligrams of soil, containing 410 parts
per million arsenic.

And |l think, underthose circumstances, when you have
a high-mass single bolus, itcould cause the relative

bioavailability to appear lower thanitactually mightbe.
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In fact, I thinkthereisreasonable confidence that had
the same amountbeen givenin smallerdivided doses orthe same
concentration been giveninsmallerdoses, the bioavailability
would be higher.

I think there is also significantuncertainty usedinthe
available database. Specifically, the studies by Roberts, et al.,
and Freeman, etal., reflectthe character ofthe arsenicin the soil
matrices encountered inthe vicinity of CCA contamination at a
playground.

Although we have thatsingle soil sample from the
investigation by Roberts, etal., asidentified ascoming from a
wood treatment site, the sample was notcharacterized further.
Andwe don't know whether the arsenicinthatsoil might have
resulted from direct spillage of raw CCA product onto the soil
ratherthanthe leaching of arsenic from aweathered piece of CCA
wood.

And even haditbeenreflecting leaching from
weathered wood, the characteristics of the soil inthat particular
areacould--we have verylow confidence, I think, that that would
berepresentative of the soil matrix elsewhere around the country.

There are some additional factors as well, and these
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pertaintothe animal model. The animalis aprimate model, and
although that may have certain strengths with respectto the fact
that humans are primates as well, obviously, it's of note that
certainnon-human primates actually have a metabolism of arsenic
that might be substantially differentthan that of humans.

Forexample,the marmoset monkey, whichisa New
World monkey, like the monkeys used inthese studies, is
noteworthy for not methylating arsenic at all and for having a
phase of retention of arsenic whichis substantially longer than
that of humans.

And the four-day urine collections that were used in
this study to obtainthe amount of arsenic excreted inthe urine
could conceivably not be sufficientinthis single dose model that
was used.

In addition, I think, although I can't say certainly, that
the magnitude of any effectthatit might have --I1thinkthere has
tobe some concernthat, inthis particular model, particularly in
the model by Dr. Roberts and colleagues, the animal was
administered the dose under general anesthesiaand during
intubation. Andit'sconceivable thatanesthesia has effects on

gastric motility and cardiac outputand other factors that might
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influence the mobilization, metabolism and excretionin the
short-term. And the short-term may have substantial factorin
studies of this nature.

Sowiththatinmind, | feelthatthereis not sufficient
confidenceinrelyingonthose two studies as a basis for setting an
across-the-boardrelative bioavailability of 25 percent.

| would echowhat our colleague, Dr. Benson has said
the otherday, thatinregion8--1Iliveinregion 8, andlagree with
him thatit's valuable to do site-specific evaluations.

| also think that future study designs should consider
notjustdoing asingle dose administration, particularly a single
dose high-dose administration, thatitwould be betterto use
multiple-dose studies atarange of doses. Andonthe handoutthat
justwentaround, thisthree-page handout -- forexample, if you
turntothe second page wherethereisaseriesofgraphs,ifyou
lookinthe lowerright-hand corner, forexample, thisisfrom a
swine study that was recently done onanumber of soilsinnorth
Denver.

And these soils contain various amounts of arsenic,
inorganic arsenic. Andyou can see thatwhattheydidistheytook

multiple-dose ranges administered over several days and
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established aregressionrelationship, aslope. Anditwas aslope
of multiple dosing as opposedtoasingle high-dose bolus thatwas
used as a basisforlooking atthe relationship between the amount
of arsenic excretedinthe urine and the amountof arsenic
administered. And I think studies of this nature have certain
advantagesinterms of offering more robust estimations.

Itmay be necessaryinthe contextoflooking at

low-dose studiestoconsider more elaborate methods such as radio

tracer methods, which would have the capacity of accurately
measuring low-dose absorption.

Sowith that, l would justconclude by saying that |
think thatthe current database should be expanded upon with
additional research and site-specific studies.

DR. ROBERTS: Youwon'tbe surprised thatl may
have severalresponses, | think, to some of your comments. But |
would like to hold those for alittle bit. Butlet me askyou ifyou
would -- since going out and collecting more datawould -- you
know, that'saverytime-consuming proposition. Sodoyou have
aninterimrecommendation forthe departmentinterms of an
assumption of bioavailability from soil?

Should they defaulttothe 100 percentrelative
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bioavailability or should they -- 1 guess I'm asking you, and you
may not have anopiniononthis. Whatshouldtheydointhe
interim?

DR. KOSNETT: lactually omitted one additional
pointfortherecord, whichlalsowantto make my colleagues
aware of, and thatisthereisabroadrange of --theirhas beena
broad range of bioavailability in other studies, looking at
inorganic arsenicin soil that's exceeded 25 percent. These have
recently been --recently tabulatedin an articlein Environmental
Science and Technology thatrecently appeared.

And, in fact, there was one particular study, although it
usedlow-dose, relatively low-dose soils, in Aspen, Colorado --
and Bob, you are probably aware of this--inwhichthe
bioavailability was actually wellin excess of 50 percent.

Sothe existing database doesn'tidentify aclear
number. The nature of bioavailability of arsenic in soilisthatit's
very variable. Andlthink decisionsonremediation and action at
asiteshould be based on studies done atthat site on site-specific
data.

| think that no generic basis can beinvoked. Ithink

sometimesinthe process -- and perhaps Dr. Benson could answer
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aswell --insituations where there justisn'tany information, it's
often lefttothe PRP to take actionto dothat. Orelse sometimes a
defaultlevel of 100 percent, which we generally feelwould not be
the case, would be accepted. Butthat's a motivationto do studies.

DR. ROBERTS: ljustwantto be clearonthis. Isyour
recommendationtouse adefaultof 100 percent until site-specific
data could be available? What are you proposing thatthey do?

DR. KOSNETT: I'mproposing thatthey ask for
site-specific study and promptly fund more research.

Andinthe absence of that, they use theirjudgmenton
acase-by-case basis, takinginto consideration all the factorsin
reaching adecision.

DR. ROBERTS: Yes, butlthinkone ofthe thingsthey
aretryingtodoinitiallyisgetsortofabroadcutonthese and,
rather thanlooking at playground by playground, come up with
sortofaninitial assessment.

Soldon'tmeantopressyou, Dr. Kosnettifyoudon't
have an opiniononthis. Butl'mtryingtogetfromyouwhat |
think the agencyislooking fromthe panelinterms of
recommendation, whichis, ifthe study or 25 percentis not

satisfactory, whatdoesthe panelrecommend?
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And I think that, you know, going out and collecting --
| think atthis pointwe're notlooking atindividual sites. I think
we're looking at sites with playscapes, sowe kind of need a
number.

DR. KOSNETT: Okay. One could dothe following,
and sometimesinacasewhenone doesarange of exposures, a
range of possibilities and does a sensitivity analysis, that would
range everything down from the full spectrum of what's been
observedinbioavailability down to from, say, 5 percentup to 98
percent, and enterthatintothe possible equation.

If, based on every other, factorit's considered that
withinthatrange there still might be action taken, then a
site-specificdecision based onlimited data and based ontherange
of possibilities and how that factorsincan be made.

And that'sadecisionthat, | think, the agencyis not
goingto beuncomfortable with. They face thatnow with many
otherthings as well, wherethey don'thave good datato drive it
andthey havetouse asite-specific basisorelsejustsetabroad
range and see, even atthe extremes ofrange, there might be aneed
for action.

Butlthink --and I firmly believe this--ontheissue
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of the bioavailability of arsenic from soil, it will almost always
have to be driven by site-specificanswer and not necessarily by a
generic number.

DR. ROBERTS: Dr. Vu, Ithinkyou perhaps had a
pointto make.

DR.VU: lappreciate Dr. Kosnett's perspectives and
recommendations. Asyou know, inthe Superfund program, you
could afford doing site-specific kind of sampling. One ofthe
decisions thatthe Office of Pesticide Programs isto makeis, as a
whole for nationwide, what would be the appropriate scientific
datathatshould be used.

And Il thinkyou have alsorecommended the other
approach. Ifyoudon't have site-specific or kind of
playground-specific kind of scenario, thenuse therange. And
that'sonerecommendation we certainly consider.

The Office of Pesticide Programs has proposed to pick
25 percentonly because of looking at-- the Office of Pesticide
look atthe range of data and selectthe monkey as most appropriate
data, et cetera.

But givenyour perspective, whatI'm hearing, is that

pick arange as part ofthe analysisifwe have to.
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DR. ROBERTS: Letme askthe otherlead discussants

onthis questionifthey have anything to add.

Dr. Bates, I think you were originally firston the list.
Did you have anything to add to this?

DR.BATES: ljustwouldlike to say -- well, I'm not an
expertonthis, butlwouldlike to make afew comments.

Firstofall, l appreciate what Dr. Kosnett says about
the limitations of the study and small numbers of animals and so
forth.

But from a practical point of view, l acceptthatthe
EPAneedsto havesome sortof perhaps defaultvalue whichitcan
useinthese circumstances.

And |l have had the privilege of being abletoread a
more detailed manuscriptforthe study, eventhough it's notyet
published, and | appreciate thatthe great difficulties that are
entailedindoing a study of this nature. It'svery expensive. And |
don't believe, myself, thatitwould be practical todo any sort of
site-specific estimates.

| think some sortof general -- perhaps occasionally it
would be possible. Butingenerall canseethe needforsome sort

of value thatcan be applied broadly. Solacceptthat.
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| also think that, despite the limitations of the studies,
these are the bestdatathatwe have. And Il supportthe need for
moreresearchtobe done, particularly to confirmthese results.

Butlthink, inthe absence of any other data, | can
certainly goalong with arelative bioavailability of either 25
percentor perhaps, say, theupperconfidence limit ofthe mean,
which would be about 18, I think. So somethinginthatregion |
would be entirely comfortable with, personally.

DR.ROBERTS: Let'ssee. Whoelseisonthe hook for
thisone? Dr. Bruckner has givenus hiscomments. Dr. Styblo?

DR.STYBLO: Well, I'mlastintherow andthereis
notmuchlcan add.

Unlike Dr. Bates, l agree completely with what Mike
Kosnett said, which covers basically what we discussed prior to
this session.

| think the only correct approach for estimates for
bioavailability isto gotoreal-life sites, touse real-life samples.

The advantage of thisapproachisthat samples taken
from these sites, soil or dislodged material, would reflect
correctly arsenic speciationinboth organic andinorganic

background thatis associated with particle sizeto geteven better
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estimates. Itis essentialthat several sites from differentregions
with different soil types are chosen.

We canguessnumbers here based on studies that are
available, butl'm not sure we are heretoguess numbers.

don'tthinkitwould take too muchto do this study. |
think thatitis essential thatthis studyisdone.

ldon'tknow how else we can derive numbers. As
Dr. Bates said, we can pick any ofthe numbers presentedin
previous studies and we could be wrong, you know, by two, three
times margin. We may be correct.

One moreissue thatwas briefly mentioned by
Dr. Bruckneristhe biliary circulation of arsenic which may bring
anotheruncertainty todelivery of the availability coefficient as it
is calculated now using urinary excretion versustotal, meaning
fecal plus urinary, disregarding the excretion of arsenicin hair,
which could be, orit may notbe, significant.

The optimal arrangement foran experimentwould be to
use possibly primate or several primate species with known
metabolic profile for arsenic as close as possible to human
metabolic profile and with known biliary circulation of arsenic,

with known pattern of biliary excretion of arsenic. Thatwould be
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the optimal arrangement. The questionis how close we can getto
it.

I'mreluctanttocome up with any number atthistime
unlesstheserequirements are at least partly, partially met.

That's about it.

DR. ROBERTS: Letme go ahead and take -- we do
have another designated discussantthat was added, and it's
Dr. Mushak. Andlet me get Dr. Mushak's comments.

DR. MUSHAK: I'minthe amen corner with alot of
what Dr. Kosnett says. | would add to thatthe factor of
developmental age.

We assume that children absorb ata higherrate across
metals and metalloids. Thisis establishedinthe case oflead. It's
established for other metalsinthe case of animal models. And
absentevidencethatitdoesn't show this --that kids, you know,
are notdifferentinterms oftheiruptake, we have to assume that
they are.

I think thatthe age of the monkeys here are a problem.
Dr. Roberts, could youtell me the age of the monkeys you used.
Harry Freeman's monkeys were three years old.

DR. ROBERTS: They'e adults. They're probably about
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inthe same age range.

DR. MUSHAK: Sothere may be question of uptake, as
well as the other factors.

| think maybe the bestthingto helpthe agency with
would be, intheinterim, to offer maybe arange of, say, the
monkeys onthelowendandthe UCL forthe pigsonthe upper
range, maybe 25to 45 percentas aninterim measure.

I don'tthink thatit's useful to consider thatyou have
todo site-specific stuff for every playgroundinthe country. |
mean, without engaging inunderstatement, this has potential for
considerable logistical mischief.

| think that what we might wantto doislook at
selective soils by region or selective soils by type, impacttype,
kids who use playgrounds that have buffering soilunderneath. In
otherwords, classify by group as interim measure. You are not
goingto be abletolook atevery playground site. I think that's
infeasible foranyone.

And it's notusefultocompare thisto Superfund.
Superfund, basically, has PRPswho are corporate defendants who
will, ifthey don'tlike, say, agenericuptake rateinan IEUBK

model, they can gooutand dotheirown animal studies. Infact, a



10

11

12

13

14

15

16

17

18

19

20

21

48

lot of the literature that's outthere on bioavailability are
commissioned by PRPsto essentiallyrebut EPA default factorsin
their modeling.

Solwould saythat probably arange that
accommodatesyounger animals suchaswe see embeddedinthe
young pig model might be usefulasanumber. I don'twantto
discardthe monkey models. I think, though, they have a number of
problems withthem. | agree, Ithinkthe bolus problemisareal
concern.

And as Dr. Bensonindicated yesterday, if you are
goingtolook atthe bestanimal model, you have to standardize
everything. Andthathasn'tbeendone.

And also the metabolic factorthat Dr. Styblo has been
talking about, depending on how you characterize or quantify
bioavailability, the metabolic profiles may or may not be a major
factor.

DR. ROBERTS: Any othercomments?

Dr. Gordon?

DR.GORDON: I'malsouncomfortable with the use of
data using soils, as | said acouple ofdays ago, thataren'tthe real

stuff.
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So--butl'mcomfortable with saying that maybe it
should be over 25 percent, given what Dr. Mushak pointed out, the
otheranimals --

DR. ROBERTS: I'msorry. Justforclarification, by
"notthereal stuff," canyou --

DR. GORDON: The dislodgeable orthe runoff of the
leached material from the playground soil and the soilunderneath
iswhatshould beusedinthese studies, notfroma CCA-treated
plantor sawdust.

And because of that, I think the value should probably
be above 25 percentforthe uncertainty factorthatwe don't have
the data from studies with animals using the correct soil.

DR. ROBERTS: Andwould you caretoventure a
number?

DR. GORDON: No.

DR. ROBERTS: Fairenough.

Dr. Ginsberg?

DR.GINSBERG: Ithinkthatthereis--alot of
uncertainty has been said atthistable. 1 agree with alotof what
Dr. Kosnett started us off with. 1 do think that we have to think

aboutwhatthe materials are thatare goingto be underneath a
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playscape. Alotofitwill be sand, which may beindependent of
partofthe country; it may not.

Idon'tknow if you get Atlantic Coastbeach sand out
inDenver foraplayscape orwhatever. Butsandingeneral with
large particle size and with good leaching properties, | would
think would have higher RBA than backyard dirt, you know, if
thereisaresidential playscape where somebody didn'tuse a
buffering material.

Solthinkitdoes depend upon howyou constructthe
exposure scenario.

I think, for the purpose -- well, my personal bias,
without having alotof datain frontof me, would just be that,
sure, you know, arsenic bioavailability from a solid matrix,
absorbed onto asolid matrixis going to belessthan sodium
arsenatein water.

How much less? You know, if | had to do arisk
assessmentrightnow and throw a fudge factor atitorlook at all
the data setsthatl've seenand come up with afudge factor, |
would probably use 50 percent, given --sothereis my number --
giventhatit's probably, inthiscase, alotofsandthatwe're

talking about, soit's goingto be higherthan some other soil
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matrices that make itlower, mightretard it more.

The concernaboutchildren. Closure of the small
intestine villiinterms of pinocytotic action where alot of metal
absorption occurs, inanimalsis atweaning; in humans, we don't
know whatthatageis.

There are some theories thatalotof milkinthe
stomach enhances lead absorption. Thereis also other nutritional
interactions with some metals that may be differentinyoung
childrenthan atolder ages.

By the time thatkids are outin playscapes, at parks,
ingesting alotofdirtand soil, I thinkalotofthatreally high
phase of bioavailability inthe Gl tractis probably over. It's still a
factor, butldon'tthinkit's nearly as bigasin, you know, the first
six months of life.

Sol'mnotsurelwould putalotofstockintothe
young child concern about bioavailability, butl think it would
weighinsomewhat. Butthese are all gut-feel, qualitative thought
process. You know, I'm not basingon agood, solid study which
I'mconcerned about and which mighttend to make me default a
little bit higher than Il would otherwise ifthere was agood -- if

that 25 percentnumber was on a study thatlreally liked interms
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of the way the dosing occurred and, you know, justtherelevance
toan exposure scenario.

Solguesslwouldjustsortof--becauselfeelthat,
compared towater -- sodium arsenate in water, itdoes make sense
thatthere would be some decrementdue toretarding on asolid
matrix.

You know, I could believeitwould be somewheres
around 50 percentas ageneral average, applicable to playground
sand and other playground materials.

DR.ROBERTS: Dr.Chouis next. Then Dr. Mushak
andthen Dr. Clewell.

DR.CHOU: I agree with all my colleagues said. | feel
veryuncomfortable making a decision based onnotenough
scientific evidence. However, | alsounderstand thisisadecision
we're asking to make across the nation. Therefore, the
site-specificisnot possibleinthis case.

We talk about how to make this decision. One concern
isthe children-adults difference. Usually, we say children
probably would take ina higher substance --thereis many
evidence. However, inthiscase, especiallyin soil case, we are

alsolooking atdigestion, notonly the absorption.
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Thereisnoevidence tosaythatchildren would have a

higher ability to digest; therefore, would have more available.

Sowithoutany datatotell meleftorrightlshouldgo,

then |l havetoassumethereisnodifferenceinthis case, atleast at

this moment.

Thenwe look atwhatnumbers canwe choose. Often,

when we are not sure what numbertochoose, we say 100 percent.

That's one of the practices.

The otheroneiswe say, okay, based onthe existing

data, whatisthe maximum, the mostconservative number. |

would gowith 50 or 60 percent. That'sthe highest number we

know possible based onthe existing data.

Thenwe cangowith anotherdecision, whatisthe best

judgment, whatis mostlikely. Based onthe existing data, again, I

would say 25is probably -- you know, we can say, well, most

likely.

Sowithoutthe --the three numbers|'ve been thinking

about, Ithink thiscase I'm willing to look at a possibility between

25 and 50.

DR. ROBERTS: Thankyou.

Dr. Mushak?
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DR. MUSHAK: lIwouldliketorespondto Gary

Ginsberg'scomments about when the differential foruptake might
terminate vis-a-vis when kids are mobile.

| think to the extent we can hang any comparisononthe
lead picture, there are datathat basically take this outto three to
fouryears at least.

Youcanlook atEllen O'Flagerty's (ph) studiesinthe
aggregate whenshe does her PB/PK model development. | have
worked with that model and Ellen and | have interacted fairly
closelyinterms of where she thinks and can calculate where the
differential uptake, atleastfor lead, occurs. Ifyoulook at
Alexander's studies, it's clear that while there isa broadrange
there, thatthereis a fairly uniformed differential uptake, probably
outto fourorfive.

Ifyoulook at stratified age datainthe longitudinal
studies out of Port Pirie (ph), Australia, and look at -- if you plot
the blood lead behavioronagroup basis, you find thataround
three tofive you startseeing a marked decay of what appearstobe
uptake difference contributing to overall blood lead.

Solwouldtake exceptiontothe commentthat

playground kids are not -- uptake differences are notanissue for
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playground kids. Ithink they are. Unlessyou keep day care,
certainly, I think, where kids are aptto be young are aptto have
much more exposure. Probably those kids could be three or four
yearsold. Andthere, I think, thereisanargumentfor this.

Scientificreasonableness would dictate itcan't be
ignored.

DR.ROBERTS: Dr.Clewell?

DR.CLEWELL: I have alittletrouble with the
analogytoleadsinceleadis acationandametalandarsenic
comesinasananionandametalloid.

Butldon'treally have any specificinformation on
arsenic uptake, althoughitwas mentioned the otherday thatit's a
phosphate transport forthe arsenate and passes diffusion for
arsenite.

Solthinkwe can gettootangledupinthis question of
whetherthereisenhanced uptake. There have been several good
points made aboutreasons why one might wantto be conservative
aboutthe selection of the relative bioavailability. Oneisthat
thereislessthan 100 percentuptake of the water-borne arsenic.

Inthe relative bioavailability studies, arethose

numbers -- 25 percent, isthatacomparison of the uptake for
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arsenicin water versus arsenicin soil?

DR.ROBERTS: Yes.

MR.CLEWELL: Sothenthatis figuredin forthose.
And | believe,in my mind, as apharmacokineticist, thattakes care
of the question about biliary excretion because they are both
subjecttothat. Sowhatyou are looking atisthe relative systemic
availability of these as shown by the eliminationinthe urine
where they are both subjecttothe same biliary excretion.

And | believe Dr. Kosnett'sconcerns are well spoken,
but experiments are like that.

Andsol have alotofconfidenceinthe 25 percent
number. The pignumbers, which are higher, also have alottobe
said forthem. I kind of like the suggestion that, since there is
some uncertainty here, perhapsratherthan having tofocuson a
single study, the generalweight of evidence should be used and a
numberin between the kind of theranges of 25 and 50 should be
chosen, something around 35 or 40.

DR. ROBERTS: Dr. Styblo, before you comment,
because lthink | know whatyou're commenton, letme just make a
brief statement aboutthe biliary excretion and some information.

People have looked atthis, at biliary excretion of
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arsenic--and Il cantell youfromour studiesonintravenous
administration of arsenic, you getlessthan 1 percent oftotal
arsenic excretedinthe feces. Andthat's probably the best way to
assess biliary excretion.

DR.STYBLO: No, it's not.

DR. ROBERTS: Well,there canbe some reabsorption,
butlthinkit's certainly -- eventhatl'm notsureisaproblem with
the model.

Letme finish. Andthe same thing. Studiesin humans
looking atradio-labeled tracersfindlessthan 1l percentexcreted
inthe feces which, again, suggests thatifthere is biliary
excretion, it's probably very small.

Justkind of wanted to throw thatin. Obviously, if you
weretodothe experiment--ifyouwantedtoeliminateitentirely,
| agree youwould do acannulated animal, you would interruptthe
bile flow and then you could know for certain.

But I would have to say that, in all the animal models
oranimal studies thatI'm familiar where arsenic has been
administered intravenously, thereisalsoavery, very low
excretioninthe feceswhich suggests minimal biliary excretion.

Dr. Styblo.
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DR.STYBLO: I cannotdisagree more.

The problem with all the studies that you just
mentionedis that peopleinjectone particle form of arsenic, which
isusually arsenate or arsenite in aqueous solution, usually.
Agree? Allright.

Thereisanumber of work done, mostly in group of
Dr. Gerasich (ph) and Gregrich (ph) in Hungary. This group
actually came up with very nice data on biliary excretionin
animals.

The last piece of the work published -- actually, not
published; it's submitted for publication -- 1l was lucky to actually
seethe manuscript-- showed clearly thatthe amount of arsenic
excretedinbile or presentin bile circulation --and the rate by
which this arsenic appearsinbile depends strongly on arsenic
speciesthatare administered tothe animal. Okay. And we are bad
inthe speciesissue and metal interactionsissue.

Solsuggestthatbiliary excretion, the rate, both
guantitative and qualitative issues, would differ when you use
arsenate, especiallyinaqueous solution, and when you have
complex mixture of arsenic species orcombined with other organic

andinorganic matter.
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| would beinclined to agree with you that biliary
excretion may notbe abigissue, butitgives us certainlevel of
uncertainty.

Justto make this pointstronger, we have little
information of arsenic speciation. Asl mentioned yesterday, itis
generally accepted thatarsenateisthe main species.

We heard some -- and | appreciate data provided
yesterday by Dr. Townsend from the University of Florida. These
weredoneintwo samples, as faraslunderstood. Intalkingto him
afterwards, | found outthatthereis significantfraction of arsenic
that could notbe analyzed from these samples because it's not
soluble orit's notanalyzable by HPLC, whichisanunknown kind
of species.

So anotherargumentto consider arsenic speciesis
presence of microbial organisms on both CCA-treated foods andin
soil. laskthe EPA staffto distribute copies of paperthatdeals
with biochemistry and environmental biochemistry of arsenic.
And I think we would need environmental chemists on this
problem. Itwould help alot.

Topointoutthatpresence of this microbial species,

especiallythose that are able to methylate arsenic -- and there are
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many of them on the wood, including CCA-treated wood suggests
thatthere could be othertypes of arsenic presentinboth
dislodgeable material and in the soil.

Because of that, we don't know what would be the
contribution of biliary circulation to arsenic excretion.

DR. ROBERTS: Let me say, because I'mthe author on
the study thatthe EPA hasrelied upon, ldon't know it's
appropriate formetocommentwhether or notthey should use it. |
think that's sort of a conflict of interest orsomething. Butatany
rate, I'llrecuse myself from thatrecommendation.

Butlwouldliketocommentalittle bitaboutthe
model becauseit'sgermane forthe discussion about future
research, whichlwould endorse. And I would also say thatl
generally agree with most of the comments that have been made
aboutthe uncertainties associated with taking soil samples from
mine tailings oreven a CCA site and trying to extrapolate that to
other kinds of situations. |l agree thatthe evidence indicates that
there are several factorsthatcaninfluence -- associated with the
chemical and the soil --thatcaninfluence bioavailability.

Butinregardtothe animal model, oneis, I think that

interms of -- Dr. Kosnett mentioned thatthe animals were
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administered the dose under general anesthesia, and 1'd like to
correctthatbecausethe animals are sedated lightly while we
administerthe dose, and that's to minimize stressto the animal
which can have an effectalso on gastrointestinal absorption.

We spentaboutayear and a halffinding waysto dose
animalsthat minimize effectsonthe Gl tractand absorption.

And there's alsogoingtobe some uncertainties with
the way thatyou do this. Butjudging by our comparisons with
absorption excretionin humans, I think we gotit pretty close.

Thereisanissue aboutbolusdoses. | agree with that.
And that'sanissue with -- notonly with the monkey but I think
with the swine, too. They give more doses, butthey are still much
larger doses than what children would be getting interms of soil.
And they are also for, obviously, much shorter periods of time.

Thisisnotanissue thatwe haven'tthought of. I think
thereasonthatthese studies are done the way they are done isjust
the practical hurdles and limitations of trying to measure
bioavailability in animal models.

| guess what I'm sayingisthatldon't know. Ideally,
we would measure -- give repeated doses of 100 or 200 milligrams

of soiland measure bioavailability, but don'tthink right now,
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with the technology we have, thatthatcan be done.

Now, itwas suggested that perhapsyou could use
radio-labeled material, and that would give you the sensitivity in
measurementthatyouneed. Butthe problemisifyouspikeitinto
the soil, youdon'tallowthe aging process to take place, which
could affect bioavailability and that's, of course, a criticism of
one ofthe dermal studies that we're going to talk about. If you age
the soil,thenyou don't have any radioactivity left.

Sothere aresomerealissues and problems, and |
certainly acknowledge the uncertainties, but we talk about going
ahead withresearch. | wantthe panelto be aware that people that
aretryingto assess bioavailability have thought aboutthese things
and aretryingtodothe bestthey can, butthere are some real
technical problems associated with doing that.

Ithink that for -- let me also talk about therole of
metabolism because that was raised by a publiccommenter and has
comeupacouple oftimestoday.

| think that bioavailability, as we're looking atitnow,
whichis simply movement of arsenicintothe animal and
movement of arsenic out of the animal --1don'tthink metabolism

really matters. Now, | say that knowing that, certainly, depending
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upon howyou define bioavailability and whatyou are interested
in-- metabolisminthe liver, of course, can be veryimportant,
classically-defined bioavailability is the fraction of the material
that entersthe system circulation andin a particular form.

But-- and maybe atsome pointwe will have enough

information about various metabolites and species and maybe some

suggestionthat, depending uponthe forminwhichyoucome into
contactwithitcaninfluenceits metabolism, itwill be very
importantto have a model wherethe metabolism mimics humans.
Butrightnow, forthe kinds of bioavailability studies that are on
the tableright now and we're talking about, I don't think
metabolismisreally anissue. What's atissueis,isthe absorption
of arsenicthe same intothe body andisthe excretion essentially
the same as humans such that whateverthe animalis serves as a
good model?

Solwould say, atleast at this stateinour
understanding of absorption bioavailability studies, I don't know
that metabolismis asimportantas getting aspeciesforwhich
arsenic --the digestive handling and absorptionisthe same, or as
closeaswe cangettohumans.

Thereis another pointthatl--anotheruncertainty that
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I might as wellthrow outinto the table, and thatis that all of these
studiesaredone onanimalsthat are fasted or atleast have an
empty stomach. And doesthe presence of food affect
bioavailability?

Perhaps. And maybe --andlguessifyouhadtoguess,
you mightguessthatthe presence of food mightinterfere with
absorption. Sointhatsense you mightsaythe bioavailability
measurements are,inasense, kind of conservative because they
are being --fromthatone aspect, because they are alldone on
empty stomachs or on fasted animals.

But, again, it'sanotheruncertainty interms of how
whatwe're ableto measure on animalsreflects what's goingonin
childrenin playgrounds, for example.

Anyway, | just wanted to throw those points out. |
think I gotthem all.

Any othercomments onthisissue?

Dr. Ginsberg?

DR. GINSBERG: Idon'twanttolose site of EPA also
presentingtous dataoninvitro simulations of gastrointestinal, |
guess, digestion or breakdown of -- 1 guess dissolution, leaching

of arsenic off of particles.
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I don't have an opinionone way or the other of how
relevantthose. Before we leave thistopic, | justwanted to hear
people who know more thanldo aboutithow much EPA should
rely uponthose kind of datawhich, by the way, do show 15to 20
percent--you know, suggestthatamountofleaching off of soil.
Sothatwouldtendto make youthinkthatitwould be onthe low
side. Butldon'tknow howimportantthose data are.

DR. ROBERTS: Dr. Mushak?

DR. MUSHAK: The problem with any kind ofin vitro
study which has asits focus bioaccessibility, just simply
solubilizationis thatit's asimplistic surrogate for whatis
integrated inthe body of the child, orthe adult for that matter.

We have seenthis problem with other elements, that

you have everything from athermodynamic difference because you

have anopenreservoirina Gltrack ofachild versusaclosed

thermodynamicreservoir system with avessel, this sort ofthing.

You have all kind of mobilization mechanisms that may

goonthatyoudon'thaveinaninvitro model. You pointed out
pinocytosis. There's micellar formation and all of these other
things.

Solthinkthatoneis probably goingto setalower
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boundaryto probably -- you know, aninvitro approach would be
lower boundary towhataninvivo model would be.

DR. ROBERTS: Dr. Kosnett?

DR. KOSNETT: |l appreciate your comments,

Dr. Roberts, withrespecttotheissue of metabolism.

The argumentis made whenyou are looking atrelative
bioavailability model, thatthe factthathow -- you are looking at
the arsenicinasoilcomparedto arsenate andtothe extentthatthe
metabolisminthe animal withrespectto urinary excretionis
goingto be handled the same withthe reference substance as
opposedtothetestsubstance. Thenthat--youare notas
concerned with there being aconfounding effector complicating
effect, I should say.

But supposing -- I think we still have to bearin mind
the factthatit's not necessarily agiventhatthe nature of arsenic
inthe test substance, inthe soil, isgoingto be metabolized or
handledinthe same manner asthe testsubstance -- asareference
substance such as sodium arsenate.

And evenifthere, forinstance, was, as Dr. Styblo has
mentioned, the impact of the presence of other metals -- we're

dealing with CCA; you have copper and chromate,
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copper-chromated arsenate -- if that could influence biliary
excretionrelativetothe parentcompound, that, I think, would
make a difference, eventhoughyoudon'tsee significant biliary
excretioninthe model thatyou used with justthe arsenate.

And ifthere was atime delayorifthere was a
difference intherelative length oftime thatthe one compound was
excreted --thetestcompound was excreted withrespecttothe
reference compound, there could be aconsiderable factor.

And with thatin mind, | justthinkit's worth pointing
out--andcorrect me if I'm getting thiswrong, butinthe monkey
model thatyoulooked at with sodium arsenate, inthe four days of
observation, the combined excretion that wasrecoveredin both
urine and feces as apercentage ofthe administered dose was 50.7
percent, plusorminus 3.1 percent, sotherewas alotofroom
there. I mean, half ofthe arsenic was notaccounted for.

And there may be -- evenifthere was justatime delay
issue withrespectto how much weretocome outwithin that
period of observation, that could have influenced yourresults.
Would you agree?

DR. ROBERTS: Letmetryand putthatin perspective.

Yes. And basically whenyou give anintravenous dose in humans
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over fivetosevendays, youonlyget60, 70 percentback. And it
has todo with the kinetics of the elimination of arsenic.

There aresomeradiotracer studies done after
intravenous administration of arsenicin humans thatindicates
there's aninitial very rapid elimination. Thereisasecond slower
phase of elimination that goes on outto aboutone week. Andthen
thereis alate, very slow phase of elimination.

And whatthat means is, because thereisadeep
compartmentoralong phase of elimination, you get most of the
dose back very early. Butthereisasignificantfractionthatreally
takesalongtime to getback, actually several days.

The factthatthe totalrecoveryislowis consistent
among models, frankly, and hasto do with the kinetics of arsenic.

In all of our studies -- and | believeit'sthe experience
of Stan Casteel (ph) withthe swine model --isthatthere doesn't
seemto be anyevidence of sort of alate peak or alate elimination.

Basically, youreally get most of the dose out, frankly,
inthe first24 hours or so. And after that, it falls off quite a bit.

I don't know thatthereis some bunch that's goingto
come outas aboluslateronsomuchasit'sjustafunction ofthe

kinetics of arsenic.
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DR. KOSNETT: Thetime kinetics, eventherelative

amount--the absolute amounts coming out could differ, butthe
time course of arsenic excretion with respectto like when the peak
occurs andthe tailsdoes vary between different arsenic moieties.

Forinstance, Revotter's (ph) work has shown thatthere
are sometimes differences withrespecttowhether ornotyougive
trivalentversus pentavalent arsenicals.

Sotherecould be --evenifthere was ashiftinthe
kinetics of excretion of the test substance relative tothe reference
substance, inafour-day period of observation, there might be
room forchangesinthe overallamountrecovered.

DR. ROBERTS: Idon'tdisagree thatthereis goingto
be a shift, butjustin my opinion, ldon't know that we are going to
missitinthe four-day period based onthe datathat's outthere and
the various samplesthathave beenrun so far.

Dr.Vu?

DR.VU: Thankyou, Dr. Roberts.

| really think the issues of Dr. Styblo and Dr. Kosnett
and Dr. Roberts areveryimportant, butl wantto bring back the
context of why we asked this question.

The health effects data of arsenicisinaqueous
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solution, isindrinking water orthe soy sauce study, et cetera.
And we have to extrapolate. Sothat'sthe known health effects.

And eventhough |l knowthat Dr. Styblo was talking
about, maybe you have methylated arsenicin soilasopposedto
drinking water, butall we haveright now isthe health effects data
with regardtoindrinking water orinaqueous medium.

We now have to extrapolate if children exposed to soil
contaminated with arsenic -- whatwould be the differential uptake
from aqueous versus soil. Andthat'stheissue onthe table.

And that'swhy Il think Dr. Roberts said the metabolism
doesn'tenterintothe equation because, ifyouonly look atrelative
uptake inaqueous medium versus soil, that's whattheissue is
about, eventhough lthink allthe otherissues are important with
regardtothe overalluncertainties of a health effects database with
regardtothisissue.

DR. ROBERTS: Thankyou for clarifying that, Dr. Vu.
And, of course, Ilwould be happytotalk about bioavailability all
day, butthere'sacouple of otherissuesthatlthink we probably
needtogetto.

Socanwecometo--we have had anumber of

individuals expresstheiruncertainty about -- or atleastindicate
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the agency oughtto proceedonaninterim basis.

Isthere anything thatanyone would like to add to our
feedbacktoagency atthis point?

Dr. Stybloand then Dr. Kissel.

DR.STYBLO: Isisn'tthatcommon approach when we
have a higherlevel of uncertainty, we go with the worstscenario?

DR. ROBERTS: Dr.Vu?

DR.VU: I'msorry. | was distracted and conferring
with my colleague here. Could yourepeatthatquestion?

DR.STYBLO: Whatlsaidis,isn'titthe case, when
we have a higherlevel of uncertainty, that we go with the worst
level scenario?

DR. VU: It'stypicalthe agencyisusing precautionary
principle that we always use more -- public health conservative
numbers. And I thinkthatreally goesdowntowhatl'm hearing
from different viewpointfrom members of the panel.

We have from -- Dr. Kosnettrecommend arange. |
forgotwho wanted 50 percent. Then Dr. Chou suggested 25t050

percent. Dr. Clewell, 25 percent.
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And |l think Dr. Edwards explained to us that, if we use
arange,inawayyoureally havetodo aprobabilisticrisk
assessment, which I'm sure later onthe exposure issues -- all that
isgoingtocome up.

The Office of Pesticide Programs has, as we explained
earlier, we wanttodo more realistic kind of scenario. Butwe
couldn'tdo all of these kind of scenarios.

Sowe certainly will look into yourrecommendation as
awhole, howwe dothe --the approach of the Office of Pesticide
Programsis more deterministic atthistime. And soyou cando
more, you know, defaultassumptions, soit's more public health
concerntosee whetherthereisriskornot, oryoudo more realistic
and probabilistic.

Sothese arethe options we are looking at. Solreally
think thatthe panel needstorecommend, withregard to thisissue,
giventhe best available information, given the factthat we will
needto support more additional research, what will be the best
approach giventhe available information.

DR.ROBERTS: Dr. Kissel?

DR. KISSEL: Ijustwanted to, I think, endorse Gary's

commentthat maybe we should go with 50 percent here.



10

11

12

13

14

15

16

17

18

19

20

21

73

| view this --thereisanincredible disconnect here
between thisdiscussionandthe way you are doing the risk
assessmentwhichisto multiply five numberstogether that are
point estimates, which is extraordinarily primitive.

And underthose circumstances, really getting all the
nuancesis--itjustdoesn't match up.

And giventhat much ofthe argument here is about
relative bioavailability in soil, when we don't even know that
what'sunderthese thingsis soil because thereisthe bark andthe
peagraveland other sorts of things, thatit makes the uncertainty
very large. Andsolwouldbeinclinedto justtake a stabat50 --
ifyouare goingtodoone ofthese back-of-the-envelope things,
guess 50 percentand run with it.

Otherwise, I think what this points outis that you want
togotoaprobabilisticassessment. Andone ofthe ways thatyou
candeal with thatis thatyoutake variability from individual
studies and you take uncertainty by incorporating all the studies
by pickingrandomly among the available studies. And whatyou
wind up withisvery large error bars which thenyou have todecide
whatto do with. Where are you going toregulate outtherein

those upper percentiles?
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Butthat'sreally where youneedtogo because there's
limited returnstotrytorefine aparameterifyouarejustgoingto
multiply five numberstogether and say that'sarisk assessment.

That's probably question 8, but --

DR. ROBERTS: Dr. Clewell?

DR.CLEWELL: Fortherecord, | cameinat25to50,
splitting the difference being around 35to0 40, Vanessa. And |
agree withwhat John said, 100 percent.

Butthe only way togetaroundthis--you are going to
have the same problem with theresidue levels onthe wood. You
know, what'sthe number? Well, thereisn'tanumber; there's lots
of numbers.

Soit'sgoingto be difficultto escapetherushtothe
probabilisticrisk assessment, which we'll getto later. But for
now, ifyou have to have anumber, I'm happy with 50 percent, 40
percent, whateveryouwant, aslong as we cangetsome sense of
consensus. | believe wereallydoneedtogivethemanumber.

DR.ROBERTS: Dr. Styblo.

DR.STYBLO: IthinkI'mcomingtoagreementwith
two previous speakers. Saying so, | would like to ask a question.

Isthere any mechanism we can trigger thatwould bind the agency
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tolaunch studies, experimental studies with appropriate design
that would come with some corrections, because I'mreally scared
here? I'min exactscience and we are far from that now.

Soisthere anythingwe cannotjustrecommend, but
really getcertainlevel of certainty that, intwo years, you know,
inlatestterm, we getbetternumbers from better experiments?

DR. ROBERTS: Ithinkthe answeris probably no.

DR.STYBLO: Thatwill make itdifficultfor me then.

DR. ROBERTS: Ithinkthe panel can certainly
stronglyrecommend, urgentlyrecommend. Beyond that, | don't
know that we have any abilitytocompelthe agency. We're an
advisory body.

Dr. Heeringa and then Dr. Mushak.

DR. HEERINGA: Justaquickcommenton this. |
appreciate the scientific discussion here, butas was pointed out by
Johnonthe path here, thatwe're talking about a factor that, at
maximum, can have sort of a four-fold variability within the
ranges thatwe have observed. Andifwe setitwithinthe context
of theranges we were discussing, it may be two-fold variability.

And as |l lookdownthe pathtothe composite risk

assessment, ifl could getsomething down totwotoone
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variability, lwould be very, very happy.

Solthinkit'sveryimportantto carry thatout. Butin
terms of the overall exposure and looking atthe components of
thiscompositerisk assessment, thatultimately, thisis probably
notgoingto be the parameterthat's goingtodrive the outcome.

DR. ROBERTS: Good point.

Dr. Mushak?

DR. MUSHAK: Ifwe look atthe factthattwo soils
tested by two animal models suggestarange from, say, 25 --
whateverthe setof conditions--and 42 asanUCL inthe pig
model, and if we take Gary's caveat aboutthere are media outthere
that are probably goingtorelease arsenic much more avidly than
soils,then lthink 50 percentis quite scientifically reasonable as a
first stab. Ithink also thiswould accommodate the childrenissue.

And |l think -- letme just briefly point outthatone
problem with trying to say thatthere may notbe any difference,
children versus adults with arsenic, isthat-- you know, one of the
reasons that kids do differ from adults with metals -- and, again,
Dr. Clewell, l appreciate the basic chemical difference between a
metalloid and a metal --isthe factthat, you know, one of the

reasons why children, in fact, show higher uptake rates arethese
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nutritional deficiencies. And one basic nutritional deficiencyin a
lot of childrenis phosphate.

Sotothe extentthatan arsenate/arsenite partakes of
phosphate pathwaysin any fashion, thisis a nutritional connection
that defines adevelopmental parameter. Solwould say 50 percent
is scientifically reasonable.

DR. ROBERTS: Again, recusing myselffrom this, but
we seemto be approachingaconsensus of 50 percent.

Isthat -- without taking a vote, butlooking at heads
sortof nodding or shaking their head, would that be areasonable
consensusrecommendation from the panel onthis, and thatwe
would move ontothe nextquestion?

Dr.Vu,doyou have any questions that fall upon our
feedback onthis particular --

DR.VU: Idon'tthinkthe agency has any questions.
Thankyou.

DR. ROBERTS: Great. Let'sgo ahead and tackle the
next question while we're onthe subject of absorption.

Canyou posethe nextquestiontothe panel.

DR. McMAHON: Yes. Thankyou.

Our nextquestion deals withtherdermal absorption
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value forinorganic arsenic. And asyou have seen, we have
selected or proposed avalue of 6.4 percentbased onthe data of
Westerin 1993.

Our questiontothe panelisto please commentonthe
selection of the value of 6.4 percent fordermal absorption of
inorganic arsenic and whether or notthis value will be appropriate
foruseinall scenariosinvolving dermal exposure to arsenic from
CCA-treated wood, including children's dermal contact with wood
surfaceresidues and contaminated soils.

DR. ROBERTS: Dr. Bates, whatdo youthink about
6.47

DR.BATES: Well,ifwe think that -- oral
bioavailability is a difficultthing to assess. Ithink dermal
bioavailability is perhaps anorder of magnitude worse. However,
I'll do my best, again, beinganon-expertonthis area.

As Dr. Kosnett pointed out for oral bioavailability,
there are many factors thatinfluence it, and that's definitely the
case fordermal bioavailability.

Factorssuch asthe concentration onthe skinorinthe
mass of material on the skin, pH, the moisture content,

temperature, chemical form of the substance, degree of fator
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water solubility, the matrices, including the particle size and so
on, theyallinfluence the degree of dermal bioavailability.

Now, forthe purposes ofthis assessment, of necessity,
| have relied onthe study which has been selected by the EPA by
Wester, etal., publishedin 1993. | haven't had the opportunity to
doanindependentliterature research and seeifthere are any other
studies. lassume the EPA hasdone thatand zeroed in on this
particular study.

It was usefultoreadthe study, and perhaps I'll just
summarize some of the key aspects.

The study involved female rhesus monkeys. There
were groups of three and four. I'm not quite clear whetherthose
were separate monkeys, butl'massumingthere were seven
different monkeys.

Theywere administered H3 AS04. Now, I'm notsure
whatthe actual name of that chemicalis, butit's clearly
pentavalent. And thiswas administeredintwo ways: As awater
solution and after adding it to soil.

And for both the water solution and the soil solution,
they administeredinalowdose and a highdose, sothere were two

dose groups.
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Now, the low-dose group was -- the low-dose amount
was describedinthe paperasthe minimum arsenic thatcould be
used giventhe specific activity of the compound, so they used
radio-labeled arsenic forthisinvestigation. And they said this
represents general background arsenic.

And the highdoseisrepresentative of whatwould be
encounteredin more contaminated areas. And, as | said, the
higher doseis also equalin masstoothercompounds
experimentally dosed on skin, and thiscan be used forcomparative
purposes.

The lowtrace dose gave an arsenic skinconcentration
0f 0.00004 micrograms per centimeter and the high dose was 0.6
micrograms per square centimeter, sothere was the quite a
difference between the two.

Theresults show an apparently anomalousresultthat
the -- well, perhapsit's notanomalous. Butthe low-dose
absorption was higher both for water and for soil than the
high-dose absorption. Andthe EPA had selected the value of 6.4
bioavailability forthe low dose in water.

The perhaps difficultto explain situation was thatthe

water -- for the soil, the corresponding low-dose value was 4.5
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percent. However, forthe high-dose water, there was 2 percent,
and forthe high-dose soil, itwas 3.2 percent, whichraised the
anomalous situation that, with soil, there was a greater degree of
absorptionthan from water itself, which was perhaps whatlead the
EPAtochoosethevalue of 6.4 percentforthelow-dose water
exposure.

Now, from basictoxicological principles, | would have
said thatitwould be more appropriatetorely onthe high-dose
exposures because these are more consistent with what one would
expectinareallife situation. However, we're left with the result
that soil appearstobe more bioavailable than water itself.

Sothere aretwo ways --two possible explanations for
that. Itcould be thatthereis some factorinthe soil which
actually promotes bioavailability.

The alternative explanationis thatthisis asmall
numbers problem and that what we're experiencing hereisthe
resultof justrandom biological variation. And | suspectthat
that'sreally what has happened. Andthat hasleadtothe soil
high-dose value being more bioavailable than the high-dose water
value.

And Il think thatthat also explains where the Superfund



10

11

12

13

14

15

16

17

18

19

20

21

82

program gottheirvalue of 3 percent. Itwas pointed outyesterday
by Dr. Benson thatthere was adiscrepancy thatthe Superfund
program was using 3 percent, whichisveryclosetothat high-dose
soilvalue here of 3.2 percent. Solthinkthat possibly explains
the discrepancy between the two values.

Sowhatlwould say, onthe basis of toxicological
principles,isitwould be bettertogo forthe high-dose value,
whichis morerepresentative of areal exposure situation, and also
means making adecision between the soil and the water values.
And I think probably the soil value of 3.2 percentisthe most
appropriatethere, anditdoes correspond very much with the
Superfund value of 3 percent.

Soifl hadtopickanumber, | wouldleantowardsthe
3.2ratherthanthe 6.4 percent.

| also would like to point outthata couple of the
publiccommenters, I think Exponent and Gradient, have suggested
multiplying the value from Wester, etal., by another factor which
represents the oral bioavailability to take into accountthe fact
that, in this study, they didn'tuse the arsenic from CCA; they used
amore water-soluble value, which may, in fact, lead to a more --

toa higher bioavailability than you would expectinreality.
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However, my problem with thatisthatappearstobe, to
some extent, double counting factorsinthe soil, which would tend
toretard bioavailability, soyou've gotthem on the skin, you've
gottheminthe gut,andldon'tthinkit's necessarily appropriate to
multiply those two together.

So taking all thisintoaccount, I think probably the
mostappropriate value touseisthe 3.2 percent bioavailability for
the high-dose soil.

However, having said that, | thinkit's clear thatthere
are limited data here and they are using atype of arsenic whichis
notthe same asinthe CCA. Onthe other hand, itis probably --
my suspicionis probably more water-soluble and bioavailable in
thisinstance, soit's probably overestimating the true value.

Soweighing allthese things up, | would lean towards a
value of 3.2 percentas being more appropriate than 6.4.

DR. ROBERTS: Thankyou, Dr. Bates.

Dr. Hopenhayn-Rich, whatisyour number?

DR. HOPENHAYN-RICH: I'm notgoing to propose or
endorse any specificnumber.

Ithink that Dr. Bates has covered mostoftheissues

thatl was goingcommenton. Iwilljustsortofreiterate the fact
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thatl dothinkthatthereis definitely asmallnumberissue here
that could explainthe differences between the high andlow dose
and between the soil and the water, so that effectively probably
none of these numbers are significantly differentfrom each other.

Ifyou play around with the confidence intervals, you
could come outwith the low-dose water being lower than the
high-dose water and et cetera.

Butlamconcerned about, besides the small number
issue ofthe design of the study, the factthatjustone arsenic
compound was used instead of CCA, which seemsto be the
compound, obviously, ofinterest here and that we are supposed to
be making decisions on. AndI'm not sure, again, how much we can
recommend further studies being done to address this problem.

And alsotheissue ofthe type of soil that was used and,
as was mentioned below, the factthatthis was notaged soil but
freshlyimpregnated soil with the arsenic compound.

Sol'mnotreadytoendorsethe 6.4 ofthe 3.2.

If Il had to pickanumber, though, I think Il would go
with the more conservative assumption, based on all the
uncertainties, again, onthe worstcase scenarioof6.4. Somaybe |

have chosenanumber.
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DR. ROBERTS: I wroteitdown.

Dr. Kosnett?

DR. KOSNETT: |l agree with Michael thatif we think
thatthe data setislimited withrespectto oral bioavailability, we
have even atougher problem with the lack of alot of data with the
skinissue.

Oneissueldon'tknowif you mentioned, Michael, but
| think we have to bear in mind thatin this particular study by
Wester, the had prolonged contact. Did you mention that?

DR.BATES: No, I didn't, butthatisagood point.

DR. KOSNETT: The way the study was designed, the
soil and water were held in continuous contact with the skin for 24
hours, which could conceivably -- there could be conceivably a
situation where the soil would be heldin contactdirectly with a
child's skin forthat period of time, butit probably -- on most of
the situations, it might not stay in contactforthatlong and that
could haveinfluenced the results hereinthe direction of
increasing absorption.

And with that said, you know, I don'tthink that -- |
don'tfeel strongly abouttaking one number overthe other.

There's actually four valuesthatare giveninthis paper, anywhere
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from 2 percentto 6.4 percent. And maybe itwould be safe to split
the difference and note therange or something like that.

Butlguess|Iwould makethe --1would probably say
that, you know, what EPA shoulddoisconsiderarange approach.
Considering the limitations of the data, that's always the safest
thingstodo. It may be small factoroverallinthe decisions that
are ultimately made, but withthe lack of uncertainty, that's
sometime -- I mean, the lack of certainty, that's sometimes the way
to go.

And |l would also make a call, as | think most people
could endorse, forpromptandurgentresearchinthis area.

DR.ROBERTS: Soarange?

DR.KOSNETT: Yeah.

DR. ROBERTS: Iwon'tpinyoudown any more.

Othercomments?

Dr. Thrall?

DR. THRALL: Iwould justrecommend thatwhen you
are guessing, thatyounotgo beyond adecimal point. Itimplies
thatyou are notguessing.

DR. ROBERTS: Well stated, Dr. Thrall.

| mightas welljumpinonthisone, too.
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Basically, I thinkitisasmallnumber kind of thing. |
think all of these things are essentially equivalent. And probably
because of the way the study was done with soil and itwas added
withouta chance for much interaction with the soil matrix, you are
really probably measuring the dermal bioavailability of soluble
arsenic appliedtothe skin.

Sothereisthe question of had the arsenic had an
opportunity tointeract with soil, how much reduction would there
be?

Andldon'tthinkthereisany datato address that. |
know that one of the public commenters tried to make ashot atit,
butlagree withone ofthe previous comments thatljustdon't
know thatthereis asound scientific basis forusing that number.

Soldon'tthinkwe have any data. | think we canlook

atthese numbers, though, as being probably conservative because

thatinteraction hasn't beentaken hasn'ttaken place.

And thatwould tend to make me wantto pickanumber
more inthe middle like 3 or 3.2than maybe one atthe upperend.
Those are just my thoughts.

Dr. Styblo?

DR.STYBLO: Letme give you an additional piece of
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information to consider.

Thiscomes from experiments, invitro experiments
donein Dr. Hughes'labinresearchtriangle park some time ago,
andit'saboutarsenic species, again, because that's my specialty
here.

He did invitro experiments using skinremoved from
mice and tested the dermal absorption of arsenate pentavalent
methyland pentavalentdimethylarsenic. They are unique data
considering thatnobody else did the other species.

Ifyoulook atthe absorptionrates and compare them
betweenthese three species, youcome witharough conclusion
that arsenate permeation are three to fourtimes higher than those
for methylarsenic 5 and abouttwo times higherthan fordimethyl
arsenic5.

Aninterestingissue for methyl arsenicis thatthereis
asignificant portionthat stays absorbed inthe skin. Itdoesn't get
through the skintoavehicle, tothe medium thatis below the skin,
which could be aninteresting point for dermal toxicity.

Sousingjustthisdatainveryrough estimation, if
there are any other species, methylated species presentinour

samples andifthey arein pentavalentform, the bioavailability
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would be rather lower than greater, although I would like to point
out, we don'tknow much aboutdermal absorption of trivalent
arsenic. And something | justasked Michael and | will ask other
people: Isanybody familiar with data on dermal absorption of
trivalent arsenic, obviouslyinorganic? Nobody did anything else?
Are there any dataoutthere?

DR. ROBERTS: Dr. Kosnett, are you aware of some
data?

DR. KOSNETT: Onethingthat--it'sunfortunately
not,inasense, as quantitative as we would like. Butone thing
that we should bearin mindisthatthereis some experience with
people bathing frequently in high arsenic waters and then having
theirurinary arsenic examined.

Thereisone particular study of which I only have the
abstract, butitwas performedinthe Japanese Journal of Hygiene
in1978,anditinvolved a health examination on two subjects --
excuse me -- seven subjects, two males and five females who used
arsenic-containing hot water from the geothermal power stationin
Kyosho (ph), Japan. Theyusedthe hotwater totake only a bath
forfouryears. The arsenic concentrationinthe water was 3,530

micrograms per liter. Soit's pretty high.
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And they did an evaluationinwhichthey measured
arsenic concentrationinthe urine three times perday for each
subject. Andthey saiditwasinthe normalrange for Japanese,
which was 58to 178 micrograms per liter total arsenic, bearing in
mind, too, thatthe Japanese with the fish diet, thatitis
considerably higherthanitisinthe United States.

So, I mean, theiressential finding there was that even
thoughthese people were bathing inthisvery high arsenic water,
they did not have a massively -- you know, they didn't have a
detectably elevated arsenic excretioninthe urine with the urine
being measured threetimes during the day.

I don't have the full study, and perhapsitwould
behoovethe agencyto obtainthe full translation and any further
follow-up studies that had been done.

| think Dr. Smith mentioned the other day thatthere
is--heandl havediscussed--Dr. Smithisdoing and should
commenton, ifyouwould, onthe study thatyou are goingto
examine aboutbathing because that might --

DR. ROBERTS: Letme getto--letmeletDr. Styblo
complete hiscomments and thenwe'll goaround and then maybe

Dr. Smithcan fillusin.
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DR.STYBLO: Well, I justwantto make one

conclusion. If pentavalentarsenicals are presentinthe
environment, the bioavailability of the overall amount of arsenic
would be rather lower than thatfor simply arsenate from aqueous
solution.

Again, theuncertaintyis, are there any trivalent
arsenicals present.

DR. ROBERTS: Anddid you want--sinceyou are
speaking, did you wantto venture anything on this particular
guestion?

DR.STYBLO: No.

DR. ROBERTS: Fairenough.

Dr. Freeman, then Dr. Kissel.

DR. FREEMAN: I would like to go back tothisidea
from the study thatyou are sticking this moist material onto the
skinfor 24 hours. Thisisnotwhatwould be happeningto children
underthis scenario of playingina--one ofthese jungle gyms.

They may have contact on the skin, presumably with
something which we might characterize as adislodgeableresidue
inwhichthereis arsenic.

Because itisdislodgeable fromthe play place orthe
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soil, itmay also dislodge from the skin after some period of time.
And sotoassumethatyou havereasonably highuptake dermally
forthis metal when no other metals seem to behave like this, other
than for maybe mercury, doesn't make an awful lot of sense to me.
Solwouldchoosealownumberratherthanahighnumber. What
low number?

DR. ROBERTS: Ifyou are willing toventure a
recommendation.

DR. FREEMAN: 2 or 3.

DR. ROBERTS: 2 or 3. Okay.

Dr. Kissel?

DR. KISSEL: Yes. I'mactually somebody who has
done some dermal absorption work, although notinvivo, and so |
have probably more to say aboutthis protocol. Butfirstl wanted
to say thisnotion of afixed percentabsorptionis nonsensical.

We're taking the gastrointestinal model and applying it
todermal which --inthe gastrointestinal tract, thereis some
normal kind of retentiontime inthe population, soitflushes
through and you reportthat because people are doing experiments
inone specieswhere thereis some kind of normal retention period.

In soil, thereisnonormalretention period. We don't
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know whatthatis. Ifyouleave soil onthe skin forever and there
isapositive thermodynamic gradient from soil to skin, the
chemical agent will be absorbed forever.

Obviously, thatdoesn't happeninthereal world. What
we're talking about here are probably several-hour kind of
exposures, maybe from afew minutes, ifsomebody washes
promptly, to several hoursifthey don't.

Buttaking 24-hour numbers and then applying them to
short-term or what we think are probably shorterterm experiments
oractual exposureisoutofwhack with tryingtodo goodrisk
assessment.

And dermal doesn't often show up asveryimportant,
and so peopledon'tcaretoo much, and sothey are happytodo
things kind of sloppily, butthis notionthatyou justtake this
24-hour number and apply it, regardless of whether the child
touched the swing set playingtag and thenranintothe house and
washed his handsisthe same asifthe kid wentoutand played on
the thing all day and then wentto bed without taking a shower or
bathing and sleptinthe accumulated dirtfor 24 hours -- thatyou
would getexactly the same uptakeisjustnotvery plausible.

Solwouldstrongly urge EPAto startthinking of a
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better way to model dermal absorption, and lreally think you
oughtto be doing thisas arate with consideration of variable time
periods of exposure. Sothat's kind of point number 1.

Thenlhave aproblemwith howthese experiments are
done. We're tryingto model some kind of an exposure where
somebody getsdirtontheir skinand itstays onthere forawhile.
Thereisargumentaboutwhether we should deal with static versus
dynamic exposures where you mightrub the soilinto the skin
using kind of pressure which probably appliesto hands and maybe
knees, butwouldn'tapply to foreheads and other parts of the body
thatyoudon't normally rub againstthings strenuously. Butit's
mostly a static kind of experiment.

Now, inordertodothisinvivo--andthereisa
prejudice amongtoxicologiststhatinvivois betterthaninvitro
because of clearance limitation and other sorts of things, and
mystery thingsthatgooninorganismsthatdon'thappeninvitro,
and soyouwanttodoinvivowork. Butthereis atrade-off here
thatinordertogetanorganisminvivo, we have todo something
very strange with the dirt here, whichisto putitonthe outside of
the skin and then somehow figure out how to keep itthere while

the animalisthen alive forthe exposure period.
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And what Wester and hisgroup dois anesthetize the
animal, lay itdown flat, apply the stuff, | suspect, while it's still
moist. Thisisanother gripeisthatthey neverdescribe actually
how they putthe stuffonthe skin oradequately describe how they
putitonthe skinorthetime period and the contact betweenthe
agentandthe soilwhentheyputitonthe skin--it's probably still
damp.

And one ofthereasons you might expectthatyou get
the same uptake from water and soil is that, in fact, what you have
isawater applicationinone case and awater mixed with dirt
applicationinthe second case, inwhich case it'sreally just
absorption from waterin both cases, and that might be going on.

Sotheyputthe stuffonthe animal while it's
anesthetized and thenthey coveritwithtwo aluminum eye patches
which makes alittle dome overthe top with a Gortex sandwich in
between, and thenthey tape thatdown.

Well, thenthe monkey sits back up.

Another criticism of the Wester work isthatthey have
used alarge particle size which allows them to avoid dustintheir
laboratory. I thinkthat one way to avoid dustinthe laboratoryis

dotheworkinahood. Ifyouare worried aboutexposing your
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people todust,thenyouuse whatisanabnormally large soil size.
They areusing 180to 300-micron soil particles, whichis much
larger than the soil that would actually stick to skinif you had a
real exposure.

Sonowyou have taken this monkey and you sititup
and you have huge soil particles. My hunchisthatitfalls down
into the bottom of the space under thisconcave kind of device.
Now, Il don'tknow what thatis.

What exposure are we modeling there? I mean, inorder
togetaninvivo application, we have created thisthingwhere a
child hasacup of soiltapedtoitsside andis sitting, inthis case,
inarestrained chair-- somebody else hasdone these experiments
where they allow the monkey freerange, which means thatthe
think is shaking aroundinthere and you're shaking dirtonthe
outside of the monkey instead of having alayer of dirton the skin.
Anditgetstobe kind of astrained scenarioto saythatthat's
indicative of what happenstoareal personinareal exposure. Sol
don't have too much confidence in what's going on here.

Ontop ofthat, ifyoureadthe paper, youwon'tsee
much cognizance of environmental chemistry. The waterin which

the stuffisdissolvedis notevendescribed.
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When you are dealing withinorganic compounds,
partitioning among phases has alottodowith whatelseisinthe
water with theionthatyou'reinterestedin. Ifyoudon'tdescribe
anything about the water quality, it makes it kind of difficultto
understand what's goingon because you don't know the speciation
of the agentthatyou areinterestedin. Andthey compare, as if
they were directly comparable, the arsenic acid whichis appliedto
the monkey and some separate partitioning experiments which
they've done, which were done with arsenic chloride as if arsenic
isarsenicanditdoesn't matter whatcomplimentaryions mightbe
inthe solutionwith it. Thatdoesn'tinspire confidence.

Thereis alsoahistory of other workdone by this same
groupwhere they have reported the same absorption for organic
compounds, statistically indistinguishable absorption from
organic solvent, whichisthen evaporated on the skin, so pure
compound and stuffloaded on soil.

Now, you can either believe thatthe thermodynamic
activity of organic compounds like PCBs and pentachlorophenol
onsoil arethe same as the thermodynamic activity of the pure
compound oryou can believe thatthe experimentwas doneina

way which doesn'tallow you to distinguish between things that are
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obviously different.

Giventhatcontext, I'mvery nervous aboutaccepting
any specificrecommendations withrespectto thiswork.

Also notdescribedin hereisanything aboutcage wash,
whether anything could escape from this. You know, does the tape
peelup? Does anything getout? Isthatbeing counted? Isthat
why you getbignumbers? I don'tknow. It'snotdescribed.

Normally, you like to know what's goingonifyou are
goingto evaluate stuff, and work from that group isremarkably
sparseinterms of description of environmental details.

With respecttothe monkeys, myunderstandingis that
there were notseven monkeys. Ithink the total colony thatthey
were dealing with --and | could be wrong on this -- but from
conversations, I thinkthey have never had more than five or four
or five monkeys. Sothisisrepetitive use of monkeys and thereis
aquestion of sequencing. Wasthe low-dose soil before the
low-dose water, before the high-dose soil, before the high-dose
water, orwasitsome other sequence and could we just be seeing
slow leaking from monkeys that's confounding results from
different--1don'tknow. And maybe they thoughtaboutthatand

diditright, butthey certainly didn'ttellus thatthey thoughtabout
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itanddiditright.

I notice thatifyoutake the fluxto concentration ratio,
for soilit'suniformly about 10 times higherthan the flux to
concentration ratio for water, which actually argues against my
argumentthatit'sthe same experimentin both cases and justadds
tomygeneral puzzlementaboutwhatthe hellisgoingon here.

And |l would also like to pointoutthatthere are not
fournumbers here, there are sixnumbers, because there were some
invitro experiments done also, and they tend to be --the water
numberisthe same asthe high-dose water and the soil number
tendsto be alittle lower.

Foraninorganic compound, I think the clearance
limitation thing probably wouldn'tapply, orit might not, anyway.
You have tocheckthe solubility kind of considerations.

Inthis case, theinvitronumbers mightbe justas good
astheinvivonumbers. Atleastwiththeinvitronumbers, you
know that the stuff was sitting flat on a horizontal surface onthe
skinforthe 24-hour period, and you canthendraw some
interpretations aboutthat, whereasintheinvivo case, you had
stufflumped atthe bottom of this protective device.

So, overall, theresults are counterintuitive that



10

11

12

13

14

15

16

17

18

19

20

21

100

availability from soil would be greater than availability from
water.

| would beinclined to take the lower soil number,
either 1 percentfromtheinvitrowork or 3 percentfromthe soil
work, and divide itby 24 hours and say that maybe .1 percent per
hourisanumberthatyoucould use, andthen modify that further
with some estimate of how long somebodyis actually going to be
incontactwith soil.

Certainly, l wantto endorse the comment that two
significantfigures hereis not justifiable.

DR. ROBERTS: Dr. Kissel, | just have afollow-up
guestion foryou.

When you saytodivide by 24, so you would assume
thatthe fluxislinear? I mean,it'sazeroorderprocess?

DR. KISSEL: Well, it's probably not. You actually
expectittobe morerapid, initially. Butsince lthink these
numbers are probably too high, anyway, itdoesn't bother me too
much thatlinearizing would kind of undercut whatthe actual shape
ofthe curve was.

Inanother case, | mightwanttouse --linearize

something overashortertime period, nottake the 24-hour number
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andlinearize it, buttake afour-number andlinearize that.

DR. ROBERTS: Letme ask afollow-up question since
yourecommended adifferentapproach and seemedtoencourage a
flux model ratherthanjusta straight percentage, I think for some
good and logicalreasons. Arethere any flex dataforarsenic or
arsenic from soils, ifthey decided to go that approach instead of
picking a percentage thatthey could use?

DR.KISSEL: ThecurrentEPAdocument has gota KP
calculator forinorganicsingeneral, whichis probably too high by
acoupleoforders of magnitude.

Forinorganics,we'rereallyinbad shape. Actually, for
organics,we'rereallyin bad-- foranything from soil, we're in
really bad shapeinthe dermalworld. The existing database is
grosslyinadequate towhatit's being used for.

DR. ROBERTS: ljustwantedto be clearthat
basically --and I would agree; I think thisis directionthey need to
go, but perhapsthe data aren'tthereintheimmediate term for
them to use thisapproach.

DR. KISSEL: Whichiswhyyou couldtake these
numbers -- and Il think they are goingto be conservative and |

think the dermal pathway is goingto be more impacted by an
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adjustmentI'm goingtorecommendtothe soilloading number that
they are using, soit'sgoingtogetknocked down alotanyway.

DR.ROBERTS: Othercomments?

Dr. Smith, then Dr. Francois.

DR.SMITH: Ithinkthismay be directed to Dr. Kissel,
butI'mlooking for some clarification here because we have two,
aslunderstandit, dermal exposure scenarios. Oneis goingtobe
the one associated with soil loading onto the skinfrom children
playing around the structure; the otherisgoingto be the
dislodgeable arsenic.

Many of the concerns |l just heard you voice | feltwere
directed moretoissues aroundthe soilissue. Canyoutell me or
talktous alittle bitabout yourthoughts of to what extentyour
concerns applytothe dislodgeable arsenic that's goingto be on
hand surfaces. | mean, would you stillrecommend the same
approach? Doyou still have allthe same concerns?

DR. KISSEL: You areright, l was talking about soil.
And thatdoes create the problem of whatdo we do with the
dislodgeableresidue. Andldon'tactually know whatthe
bioavailability --itwould be hard to even putan order of

magnitude kind of guess, although I'm sureit'salotlessthan 100
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percent. Butpureinorganiccompoundonthe skin, I'm notsure
whatto do with that.

DR.ROBERTS: Dr. Smith.

DR.SMITH: ljustwantedto follow up on --

Dr. Kosnettmade acommentand | justwantedtorespondtoit.

First, I'mnotgoingtotalk aboutthe work thatwe're
doing, only because l don'tthinkit's going to be available for a
year ortwo. It'salso something that has much more to do with
children's behaviorthanreally adermal study, per se. But if
anyone wantstotalk aboutit, I'll be delighted to talk about it.

What | dowanttocommentonis my awareness is that
thereis astudy with rats, | believe, where the tailis leftinthe
beaker foraperiod oftime to measure sort ofdermal uptake. And
thatif you measured the blood arsenic concentrations overthe
seven days following, itremained high,is myrecollection, over
the entire seven-day period.

Sol'mjustsaying that |l would have concerns aboutthe
sortof study design withthe Japanese you mentioned where they
justhappenedtolook aturine levels forthatday for dermal
exposure and conclude, therefore, thatthere can'tbe much dermal

uptake. Andyou and | have talked aboutthe Alaska data, how
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that'sopentointerpretation.

DR. ROBERTS: Thankyou.

Dr. Francois?

DR. FRANCOIS: Idon't meantoconfuse theissue any
further, butl justwantedtoremindthe panelthat skin
permeability in humans varies depending onthe site of the body
thatyou are looking at.

DR. ROBERTS: Thankyou, Dr. Francois.

Dr. Morry?

DR. MORRY: Justaquickcommentwithregardtothe
exposure ofthe skintothe dislodgeable stuff from contact --
direct contact withthe wood. Itseemsto me thatwe can't say
whether we're talking aboutaninorganic compound onthe skin or
what medium the compoundis goingtobeinbecausethe woodis
goingto be covered withdew or rain or not, it's going to be dry.
And the skinis eithergoingto be sweaty or not sweaty or covered
with part of lunch or something like that.

So, you know, who knows whatthe medium is goingto
be forthat exposure.

DR. ROBERTS: Dr. Kissel?

DR. KISSEL: Iflcould add something to that. One of
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the thingsthat-- normally, when you think aboutexposure to
water fordermal absorption, alotofthe experiments are donein
diffusion cells where you have liquid water sitting on top of stuff
andthereisliquid water sitting there the whole time. Andyou
calculate a--youleaveitlongenoughtogetsteady date andyou
do apermeability coefficient, and that's kind of a standard
approach. Thisis actually five microliters of water applied tothe
skin and that's how much water thereis. Idon't know of what
happened subsequentlyinthe experiment.

Could that much water be absorbed into the skin so
that, effectively, theinorganic salts are leftas depositonthe
skin? Idon'tknow.

Woulditrun off whenyou satthe monkey up like |
would expectthe dirttorun off? Idon'tknow.

Sothereis atleastapossibility thatthe waternumbers
here are nottoo far off for having placed arsenical salts directly
onthe skinand leftthem.

Butthisis all shotinthe dark kind of stuff. Because
the experiments justaren'tdoneinawaythat's helpfultothe
guestion.

DR. ROBERTS: Thelimitationsin the studies, | think,
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have beenwelldiscussed here. And, also, I thinkit's fairto say
thatthe situationis notgoing togetany betterany time soon
because of the problems that Dr. Kissel pointed out, and | would
echothose. Andthere are alotofdifficultiesinconducting
invivo studies.

Invitro studies are easiertoconduct, butthenthereis
always thisissue of interpretation and that sort of thing.

Let'sgetbacktothe question.

Is 6.4 percentan appropriate valueto use for the
scenarios under discussion? And, if not, whatvalue would this
panelrecommend? Isthereaconsensusvalue thatthis panel
wouldrecommend? Orwhat are we goingtotellthe agencytodo?

Dr. Clewell?

DR.CLEWELL: Ithinkthatthere have beenanumber
of points made about why these are probably conservative values
that have been providedinthe study.

And John's pointin particularisimportant aboutthese
being 24-hour occluded values and we're talking about much less
than 24-hourretentiononthe skin foralmostall children who have
amother.

Solthinkthatwe certainly would wantto use one of
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the more conservative -- one of the lower values from this study.
And since the highdose values are 3 percentand 2 percentfor
water -- for soil and waterrespectively, as Dr. Thrall pointed out,
2to 3 percentsounds goodto me.

DR. ROBERTS: Dr. Kosnett. | wantthisto be apretty
numerical discussion.

DR. KOSNETT: I justhad one question to ask, and |
don'tknow if Dr. Beckisinthe audience, butlread hercomments
that were submitted. Andit'sinteresting, she references a study
by Peeples--andthisisinthe gradientcommentbook.

Thereis astudythat'sreferenced, butthe numbers
aren'tgiven. It'scalledthe Dermal Absorption of Arsenicin Dogs
from Sawdust From Wood Treated with ACA and CCA-C,
University of California School of Veterinary Medicine,
Department of Physiologic Science, Davis, California.

Do we have --

DR. ROBERTS: I believethose datawere presented in
the publiccomments, butldon't know if we have -- Dr. Beck is --

DR.BECK: I havetogobackandlook atthe study. |
dorecallthey didn't see any toxicological effects with the dermal

studies, butldon'trecall whatwas seen onthe absorption,
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specifically, and I'm wondering if John Butalaisinthe audience.

John,doyourecallresults fromthe Peeples study
with --

DR. ROBERTS: Very quickly, Dr. Butala.

MR.BUTALA: Idescribedthose studiestoyou
yesterday. We do have copies ofthe actual study reportforyou
today. Ithinkthey are being photocopied as we speak.
Specifically, your question was what?

DR. KOSNETT: Ididn'tsee --there was no
guantitation giveninthe gradient submission. | justwondered
what was the percentuptake that was observed.

MR.BUTALA: Fromthat particular study, there was --
asyourecall,there was ameasurement made priortothe --these
were urinary concentrations of arsenic.

There was ameasurement made priortothe dermal
administration because the dogs were known to have about 135
milligrams per day dietary arsenic. Andthatwas--andldon't
recall whatthe urinary concentration was, butl remember what |
said yesterday.

Whateverthe predermal dosing urinary concentration

was of arsenic based onthe 135 milligrams dietary exposure, the
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administration of CCA-treated wood sawdustto the skinfor two
days andthen for four days after --

DR. ROBERTS: I'msorry. ldon'tmeanto-- arethe
data adequate to develop an estimate of bioavailability?

MR.BUTALA: Well,there was zeroincrease inthe
urinary arsenic following dermal administration of sawdust.

DR.STEINBERG: Itwasanon-referenced article.
Therewas noreference tothis,soldon'tknow how this could be
admissible. And | hateto see us getdistracted onthesetangents.

DR.ROBERTS: Let's letthatsitforasecond.

Let me ask, again, the panel: Does anyone have an
opinion about--that hasn'tweighedinyet--about6.4 percent? Is
that an appropriate value or should the panel --what's your
recommendationtothe agency?

Dr.Heeringa?

DR. HEERINGA: Here again, | have no expertise on
the specific value, butl think ultimately we're going to come
forward, atleastsome of us, with arecommendation for simulation
overreasonableranges ofthese. Andifdifferenceis between 3.2
and 6.8, Ithinkthat'sareasonable range with which to simulate

uncertainty inthese parameters, and even zeroto 6.8 percentis
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probably reasonablerange.

DR. ROBERTS: Any othercomments?

Dr.Vu, I'mnotsure we have givenyou arealclear

feedback onthis particularissue.

DR.VU: Well, thankyou, Dr. Roberts.

I'm hearing adifferentviewpointamong the panel

members. Somerecommendationtolook atarange. That means

we need toconduct probabilisticrisk assessment. And others

would say gotothe Superfund number, whichis 3 percent. Sothe

agency would preferto have aconsensus, butif not, the agency

will take whatevertherecommendation youcome up with and we'll

live with whatever you come up with.

DR. ROBERTS: Thankyou, Dr. Gordon.

Areyou goingto make alastditch attempt at a

consensus?

DR. GORDON: Afewpercentseemsreasonable, butit

should be corrected for behaviorandtime of exposure, just like

oraloranyotherroute of exposure, notjust--don'ttake a24-hour

value.

DR. ROBERTS: Any othercomments?

Dr. Kissel?
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DR. KISSEL: Sorry, butl probably should say one

more thing. lwas justhanded the Raman (ph) and Hughes sodium
arsenate study whichis notreferencedinthe EPAlist. They've
gotthe Duckawitz (ph) paperinthere, which was arat tail
absorptionthing.

Thisone shows much higher absorption from water
thanthe Westerresults.

The soilnumbers are lower and the water number s
much higher. Andit may have todo with speciation. Thisis
sodium arsenate instead of arsenic acid, and arsenic acid may just
stayinthe water and arsenate and sodium arsenate may partition.
ldon'tknow.

Butlthink we'reintrouble onguessinganumberfor
the dislodgeable residue. I don't have any -- I think the numbers
here are high for soil, and sowe're safe onthatone, butldon't
know whatthe number should be fordislodgeableresidue.

DR. ROBERTS: Ithinkthereis probably --1think
thereisagreementthatthe panelisalittle uncomfortable about
making arecommendation on dislodgeable material because there
isvery littletogo on.

Any furthercomments onthis question?
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It's 11:00inthe morning and we have finished question
number 3.

Let'stake a 15-minute break andregroup and begin
guestion number 4.

(Arecess was taken.)

DR. ROBERTS: Tothe panelists,the ones we have
present, pleaseletmerepeat my mantra, whichis, keep your
responses as shortandtothe pointas possible sowe can move our
discussion forward.

We are beginning question 4. That means we have, if
my mathis correct, 12 questions to address.

Letme also pointoutthatthisisthelastday of this
meeting, and we'llgoaslong aswe havetogotogetthroughour
business. I suppose, technically, we have to quitat midnight, but
hopefully itwon'tcome down to that.

Dr. McMahon, would you please pose question 4tothe
panel.

DR. McMAHON: Yes. Thankyou, again, Dr. Roberts.

Our questionnumber 4 relatestoinorganic chromium
in CCA-treated wood and the selection ofthe hazard database.

Our questionreads: Asthe available monitoring does
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notdifferentiate among chromium species foundin CCA
dislodgeableresidues on wood surfaces andin soils -- although, to
gualify that, I think we saw some data yesterday from

Dr. Townsendthatupdated us--and as Chromium 6 isthe more
toxic speciesof chromium, please commenton whether the use of
the hazard datafor Chromium 6 is the bestchoice for
characterizing hazard and risk from exposure tochromium as a
componentof CCA-treated wood. Please provide a scientific
explanation and justification foryourrecommendation on the
choice of eitherthe Chromium 3 or Chromium 6 hazard database.

DR. ROBERTS: Dr.Chou, would you lead off our
discussion -- Dr. Mushak has agreed to --

DR. MUSHAK: We caucused yesterday inthe interest
of time and agreed that-- and itwas unanimous;itwasn'ttwo to
one --we agreed thatlwould present forallthree of us.

DR. ROBERTS: Okay.

DR. MUSHAK: We areingeneral agreementthat,
number one, available data from published material do not permit
ustoconclude that hexavalentchromiumisoris notpresentin
dislodgeableresidues. And, two, available data do existto show

that when trivalent chromium species enter soils, Chromium 6 can
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be formed and also can persistto some extent.

With regardto part1l, we should keepinmindthatno
one has shown conclusively thatchromium valencyin dislodgeable
residuesisidentical tointact fixation structures; thatis, evidence
fororspeculations abouttrivalency as an obligatory result of the
very process of fixation may very well not carry over when treated
wood surfaces beginto deteriorate and leach chromium, arsenic
and copper.

One should be mindful of Stan LeBeaux's (ph) caveat
inhis 1996 review on page 18 where he noted thatif Chromium 6
actually existed inthese weathered surface residues, their high
solubility and subsequent mobility would remove them rapidly in
rain events while trivalentchromium would be more aptto stay
put.

We would view this potential for selective removal
through mobility differences being a case of, again, absence of
evidenceisnotevidence of absence.

With regard to behavior of chromium asto valencyin
receiving soils, evidence for conversion of trivalent chromium to
Chromium 6, once presentin soil,is oftwotypes, and |l have some

information that EPA will be circulating from peer-reviewed
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published studiesin EHP.

Peer-reviewed published studies of oxidation of
trivalent chromium to Chromium 6 by natural moistured soils of
non-acid pH by Richards and Bartlettin several papers published
inJ. Environmental Quality -- Bartlettand James, JEQ, 1984, and
anotheronein1979 -- showthat Chromium 6 is generated from
Chromium 3 viatheredox coupling with manganese oxide. This
applies for certain native soils.

Bartlett also discussed the ability of Chromium 6 over
time, once formed, if the absorption of Chromium 6 to certain
lignins occurs.

Beforethese studies, itwas assumed, based on soils
broughtintothe laboratory with various alterations to their
natural state, thattrivalentchromium was formed.

A secondline of evidence is data from -- our data from
studies disposal of chromite residues through sitesin Hudson
County, New Jersey. One ofthereports ofthese residuesis that of
Burke and coworkers published in EHP from achromium
conference who showed that hexavalentchromium in soils with
theseresidues, when mixed with soils, was presentoverawide

hexavalentchromiumrange of 1to 50 percent.
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Giventhatwe can'trule out Chromium 6 on surfaces of
treated wood and that Chromium 6 can be formed and be stable in
certain soils, itis scientifically reasonable to employ the
hexavalent database.

DR. ROBERTS: Thankyou. And, Dr. Mushak, letme
be clear. Thatrepresentsthe jointinputfromthethree
discussants?

DR. MUSHAK: Right. Althoughthey didn't sign any
contracts.

DR. ROBERTS: lunderstand, butlet me congratulate
the three of you for very efficient presentation.

Dr. Morry?

DR. MORRY: Yes. That statementdoesrepresenta
consensus of the three of us, butl would like to add justa couple
of comments to that.

Obviously, thisquestion could be answered by getting
more data, by taking samples of dislodgeable chromium from the
swing sets and speciating whetherit'schrome 3 orchrome 6. And
the same with soils. You could take samples and speciate.

Thathasn'tbeendoneyet. Andinthe absence of that, |

guesswe havetouse the precautionary principle that Dr. Mushak
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justdescribed.

Also,inthe absence of data, there is always a lot of
arguments based on chemistry where people say, well, based on my
knowledge of chemistry, itshould be all chrome 3 oritshould be
allchrome 6. Andwe've had alotofexperience with thatin
Californiawhenwe were trying to setregulations for -- ordo risk
assessment forchromiumindrinking water. We gotalotofadvice
from the published literature and from chemists who appearedin
person andtold usthatchromiuminthe environmentwould never
bechrome 6;itwould always be chrome 3 based onchemistry
arguments.

Solbecame very suspicious of that because, after we
didarisk assessmentand made an assumption about what
percentage would be chrome 6, people actually wentout and
started taking samples and analyzing them and speciating them,
and we found alot more hex-chrome than we expectedto finds.
We had drinking water samples where 80 percentor so of the
chromiuminthe drinking wateris hex-chrome, which chemists
told us could not be possible.

And we've also found hex-chrome in air samples and

soil samplesthatwe speciated.
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So basedonthatexperience, Ithinkthatreinforcesthe
precautionary principle of, inthe absence of actual speciation,
assume thatallor mostofitis hex-chrome where thereis
chromium present.

DR. ROBERTS: Great.

Dr.Chou;then Dr. Shi.

DR.CHOU: Iwanttosay one moretime we do have
consensusinoverall decision. Acouple ofthings I wantto add to
indicate how difficultitistotheoretically decide how muchis
Chromium 6 or Chromium 3.

Another conditionisthe two differentchromium
valencies also preferentially accumulatesin different kinds of
soil. Forexample, Chromium 6 tends to accumulate inclay more
than sandy soil. Andwe also know how much acidity we have what
and kind of soilwe're dealing with.

Anotherreasonwe decided to do this -- make avery
conservative decisionisevenwhenwe do have soil samples
analyzed, evenfromthe same source, ifyou assume exactly the
same soil, theresultcoming from different laboratories can vary
guite's bit.

So, basically, there are some dataoutthere. Even that,
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we don't know how reliable they are.

DR. ROBERTS: Thankyou, Dr. Chou.

Dr.Lees actually had his hand up alittle while ago.
Let me take Dr. Lees'comment, then Dr. Shi, then Dr. Freeman.

DR.LEES: Ithink giventhe acknowledged huge
difference inthe toxicity data between chrome 3 and chrome 6,
thisisreallyavery, veryimportant questionto be answered.

My personal suspicion and atleast some of the data
indicate thatthe vast majority of chromium is presentinthe plus
3,thetrivalentform. There certainlyisindication of some
hexavalent, and | certainly can't preclude -- and | certainly can't
guantify the amount of chrome 6 inthese different potential
exposure sources.

And I think, given thisuncertainty and the huge
implications fortherisk analysis, what we assume thischromium
tobe,somereal exposure informationisimportant. Andto that
end,the EPA CPSC playground study that we heard described -- it
seems like 200 years ago, butl guessitwas Tuesday -- I think it
should provide, you know, crucial information to this decision.

Having said that, I need to pointoutthatwhatis

proposedinthe EPACPSC studyisjustameasure of total
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chromium and that's just notgoing to give you the important
information thatyou need to make this decision.

And, again, giventhe huge difference inthe toxicities,
the assumption has huge implications onthe bottom line.

DR. ROBERTS: Soyourrecommendationwould be to
collectempirical dataonchromium speciation as part of that
effortto -- strongrecommendation that --

DR.LEES: Very hugely strong.

DR. ROBERTS: Ithinkthey had proposedtodoa
pilot, butl'm sensing you would suggestthey do morethando a
pilot; they should make that part of the study.

DR.LEES: Exactly.

DR. ROBERTS: Dr. Shiandthen Dr. Freeman.

DR. SHI:

From NIOSH. | justwanted to make acomment
concerning the difference between Chromium 6 and Chromium 3.

The bigger differenceis Chromium 6 can enterinto the
cell, butthe Chromium 3 does not.

Butwhenthe chromium entersintothe cell, you can
reduce to Chromium 3. Butwhetherthe Chromium 3 isinside the

cellorthe Chromium 3 is outside of the cell makes a big
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difference.

Forexample,insomereport-- EPAreport, they said
because Chromium 6 alwaysreducesto Chromium 3 very rapidly,
by ascorbic orsome otherreductant, itistherefore -- after a while,
Chromium 3 and Chromium 6 may be different. It's not, because
eventhoughtheycanbereducedto Chromium 3, that Chromium 3
producedisinside the cell, notlike theregular Chromium 3 that
cannotenterthecell. Thisisthefirstdifference.

Secondly, whenthe chromiumisreducedto
Chromium 3, youcanreduce firstto Chromium 5 and the second to
Chromium 4. And the Chromium 5 and the Chromium 4 can
produce a huge amount of hydroxyl radicals.

During the production of hydroxyl radicals,
Chromium 5 and Chromium 4 go backto Chromium 6 again, so
they can have some circle of thereaction.

Soasmallamountof Chromium 6 can produce a big
amount of hydroxylradicals.

And it'svery hard to judge how muchis Chromium 6
and how muchis Chromium 3 because the Chromium 3 canreact
with hydrogen peroxide and with other species -- also produce

Chromium 4 and eventually Chromium 6. And that's a different
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condition.

Forexample, ifthe water have algae or some plant
otherreductants, itcan be quite different.

Soeventhoughyou know thisis Chromium 6 or the
ratio of Chromium 6 and Chromium 3, butitwould only be in
certain particular situation becauseit's justa change according to
the condition.

Inthe laboratory, Chromium 6 can cause DNA damage
anditcancause protein mortification, apeidosis, cause gene
suppression. These are allresults coming from my laboratory.

We have about40o0or 60 papersconcerningthe
difference between Chromium 6 and Chromium 3. And OSHA tried
toregulate the occupational standard of Chromium 6 and
Chromium 3. They fund myresearchinanamountofabout
$100,000 ayearsince 1997 justto study the difference between
Chromium 3 and Chromium 6.

And the Chromium 6 effect most likelyis afreeradical
effect because all thereactions we saw can be inhibited by
antioxidants. So Chromium 6 is much more toxic, is much more
carcinogenic. Thisisthe first.

Second --
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DR. ROBERTS: Dr. Shi,ldon'tmeanto cutyou off.

Butisthisleadingtoyouranswer onthis particular question?
DR. SHI: I'll be finished justin one minute.
DR.ROBERTS: Okay.

DR. SHI: Andthe secondisyoudon't know how much
of Chromium 6 enters Chromium 3.

Solthinktouse Chromium 6 as a kind of judgmentis
much better than Chromium 3.

DR. ROBERTS: Thankyouvery much.

Dr. Freeman?

DR. FREEMAN: I would like to approach this from
several different points of view. One, I think |l agree with Dr. Lees
that whatwe really needisto have some speciationdone for the
soilsandtheresiduesonthese specifictypes of sites.

Some of the datathat was presented yesterday by
Dr. Townsend suggested thatchrome 6 reallyisnotanissue at
these sites. And | saythisbecause one ofthe things about Hudson
County where we have done anumber of studies is -- and, of
course, you have to qualify thisby the type of water and the type
of soil that we have in Hudson County. Butthe stuff migrates

acrossthe surface.
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Chrome 6 in Hudson County --the New Jersey
Department of Environmental Protection has data at surface and
differentdepthlevels which characterizes the amountofchrome 6.
There are places where itwasinthe percentlevels, usually about
10 percent. Where itwas much higher than that, thiswas usually
onthe surface where the chrome 6 wasin solution and when soil
would dry, the stuff would crystallize and form chrome blooms.
Andthenyougetyour 50 percents.

| have heard nothing that suggests thatwe're seeing
little yellow crystals when the soils dry outaround these things,
nor have Il seen any ofthe datathat suggeststhatthe chrome you
are seeingisn'trightatthedripline andthatitdoes notseemto
have migratedinthe soils. However, the soilsin Florida are
different. Youmay not have --the pH of the water may be
different. Sothere arelots of differentthingstolook at.

The thing aboutthe Hudson County situation, whichis
basically 170 chromium slag sites -- very different conditions --is
that we also did biomonitoring of people and environmental
exposures.

And the only thing that we could find among children,

eventhough we observed these kids playing onthe waste sites,
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were slight elevationsinurine chromium, which we could not
attribute tochrome 6, but perhapstototal chromiumintheir
environment.

Sowe weren'tseeing any health outcomes thatwere
indicative of the types of things that you would expectifthere was
asevere exposure.

We interviewed people about skinrashes, and while we
found some people who said they had itchy skin, when the
physicians examined them, we never saw any sort of dermatitis or
skinirritations or anything else that could be attributed to a
chrome 6 type exposure.

Therewasonlyone case with achild where there was
anyindication of an exposure. Andthiswas achild who played on
achrome waste site and played marbles by pushing the marbles
with hisnose, and heirritation of the nasal septum. When he was
removed fromthat-- andlthinkthatwas aninhalation exposure.
Atypical. We sampled hundreds of kids; hundreds of families, in
fact, and essentially underthese conditions where we knew that
there was high levels of chrome 6. We justdidn'tfind things.

Solwould saythatthis may notbe anissue, but |

would urge that more speciation be done.
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DR. ROBERTS: Thankyou, Dr. Freeman.

DR. MUSHAK: If Imightrespond. Ithinkyou are
scrambling toxissues and environmental distribution of valencies,
etcetera. Ithinkifweretreat backtothe valencyinthe
environmental mediarelevantto CCA, I think Bartlett's data,
Richards and Bartlett's data -- one of the papers forwhich I'm
having distributed -- indicates that, in fact, soil types are critical
for 6 versus 3.

And having gone through the graduate school system at
the University of Florida, | could tell you thatthe media down
thereinterms of acidity versus alkalinity would favor trivalency.
I'm surprised thatthereisas much hexavalency as thereis.

And Bartlett did address theissue of whetheryou have
such an artifactual situationin Hudson County that what you have
are these high process flags that are so alkaline thatthey
essentially have micro-environments for preserving Chromium 6.

But he arguedinthat--andyoucanreadthe paperand
formyourown conclusion --that, in fact, thereis enough mixing
with soil, presumably, forthe issue of valency that soil is able to
intrude and preserve the hexavalency.

Thetoxissue as whether we should use adatabase
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because thetox says something -- you know, that wasn'tour
charge. Ithinkthat'sapolicy calloraquestion call from EPA and
the chairman.

DR. ROBERTS: Letme daretosuggestatthis point
thatthe panel mightendorse Dr. Lees'recommendation that
speciation data be collected from these sites because I think that
canresolve alotofuncertainty aboutwhatthe actual conditions
are.

DR. MUSHAK: lwould agree. Infact, | would argue
that probably you oughtto speciate all ofitbecause one of the
things about prematurity of thisconference that struck me was that
the chromium valencyissueis bestdetermined for the nation as a
whole by these proposed studies. Sowe're kind of looking at an
interim selection of whatwe think are mixtures of hexavalent and
trivalent.

When we know the protocols, ifthey are expanded to
include speciation acrossthe board, that would probably answer
exactly that.

DR. ROBERTS: Dr. Morry, Dr. Gordon and
Dr. Solo-Gabriele.

DR. MORRY: Justthree quick comments.
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Dr. Shireferredto astatementthatsaid thatchrome 6
isreducedtochrome 3inthe body andthatitbecomes non-toxic.
| have seenthat statement hundreds and hundreds of times and it
alwaysreferstooutside the cell. Forexample, whenyouingest
hex-chrome in drinking water or food, in your stomach it'sreduced
tochrome 3.

Solthinkthat's whatthat statementisreferringto, not
intra-cellular reduction.

In California, we have lots of environmental problems
with hex-chrome. And weekly or monthly we're finding new
things. I mean, chrome can enterintothe environment as trivalent
or hexavalentand, in environmental situations, itcan be oxidized
orreducedtothe other form.

| believein--1wouldlike to see chemistry used to
understand what happened after you found out -- after you find out
what happened. Butnot--l1don'thave much confidence in it
anymorein predicting what will happen beforehand. So lthink
you have to take samples on every kind of soil or medium thatyou
areconcerned about.

Intaking soil samples, speciationis -- speciating those

forchrome 3 orchrome 6isimportant. It'salsoimportant exactly
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where you take the soil sample. Youcab --ifyouaretwoinches
off, youcan missit. Butitwill be there.

Soyou havetobeverycarefulaboutwhere you take
those samples. Trytogetthem where the chromiumisdripping
onto the ground.

DR. ROBERTS: Thankyou.

Dr. Shi, did youwanttorespond? Idon'twantto get
sortofinto --

DR. SHI: Justvery short. | said Chromium 6 reduced
to Chromium 3. | wantto emphasize thatthisis nota
detoxification process because, first, Chromium 3 cannot enter a
cell. Whenthe Chromium 6 isreducedto 3, this happensinside of
the cell. And Chromium 3 inside the cell can bind to DNA.
Chromium 3 out of the cell cannot.

Soeventhoughitcanbereducedto Chromium 3, it's
not a detoxification pathway. Thisis a first.

Second, inthereduction process, freeradicals are
produced. Alsothe freeradicals cancause DNA damage and also
cause aproblem.

So Chromium 6 reduced to Chromium 3, not toxic.

Thisisnotadetoxification pathway.
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DR. ROBERTS: Dr. Gordon?

And letme -- before youcomment, let me say that I'm
not hearing alot of disagreementontheresponse tothis question.

I've been hearing alot of points, butl'm not hearing a
lot of disagreement. Sothereis--lwasgettingreadytoaskyou if
you could seeifyou could capture what's going on as partofyour
comments and putus allonthe same track.

DR. GORDON: No, Ilwas goingtodisagree.

DR. ROBERTS: Oh, youare goingtodisagree. Okay.
Well, feel freetodo so.

DR. GORDON: Whilel agreethatthe hexavalentisthe
risk from CCA wood, soil ordislodged whatever, I don'tthink we
can--ifwe are being askedtoassume thatit's 100 percent, that all
the chromium that's measured, all the data we have so far, it's 100
percent 6,thenldisagree withthatbecause I think eventhe
minuscule data for Florida soils maybe that Stilwell and Townsend
gave yesterday -- I mean, I thinkthey said it was either
undetectable and maybe a high value of 5 percent.

And giventhe factthatthe CCA wood, if properly
fixed -- hopefullyifit's fixed, completely fixed -- thatit's going

tobeupinthe high 90sthat, yes, that'sreasonable. Andldon't
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think we should assume it's 100 percent 6 if, in actuality, it's
probablyinthe high 90s of Chromium 3 and we have a paucity of
measurements that say, yes, that'sareasonable --

DR. MUSHAK: If Imightrespondtothe --

DR. ROBERTS: Dr. Mushak, | have acouple more
people,and I'll putyoudown onthe list. Butlthink Dr. Gordon
has sort of put outonthe table fordiscussion--he doesn'tobject
to Chromium 6, but he thinks that perhaps some sort of adefault
assumptionorageneralizing assumptioninlieu of the data that
we're going to stronglyrecommend be obtained --in lieu of that,
that perhaps some adjustment onthe total chrome concentrations
would beinorder?

DR. GORDON: lagree. That's my point.

DR. ROBERTS: Okay. Dr.Chou andthen
Dr. Solo-Gabriele, then Dr. Mushak.

DR.CHOU: Itistrueinthe naturalenvironmentwe
will never find 100 percent Chromium 6. | agree with that. And
we interpretthe question as either Chromium 3 or Chromium 6
would be the choice of the decision.

Butifwe're going entertainthe thoughtofdoing a

fraction -- we tried thatthought -- it's getting difficult. It
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probably will go very high, I would think atleastabout 50 percent
tocoverthe known possibility already. Maybe even higher.

Solguesswe couldtalkabout.

DR. ROBERTS: That'sgood. Dr. Chou has puta
number outthere.

Dr. Solo-Gabriele?

DR.SOLO-GABRIELE: I seethechromiumissuein
two places. Oneiswiththe fixation process.

Chromium convertsfrom 6to 3. And probably by the
time a playground is built, there has been enoughtime elapsedthat
alotofthatchromium would have been converted overto 3. So
the fractioninthe wood would likely be very low.

Onceinthewood, thereis apotential forittoleach out
andinteractwith various environmental parameters foritto
potentially convert.

However, the little data that we do have -- and it's very
preliminary data andit's limited -- does show -- it was my
interpretation of Tim Townsend's work thatit's arelatively small
fractionthat was observedin Florida. Exactly whatthe fractionis
don'tthink we have alarge-enough data setatthistime toreally

guantifyit, but I thinkto be very conservative, the 100 percent
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chromiumisone waytogo. Butonce |l believe data starts
accumulating and you start getting more data, | believeit's going
to fall. Andthereisgoingtobeevidencetodecrease it.

DR.ROBERTS: Dr. Mushak and then Dr. Lees.

DR. MUSHAK: Terry, keepin mind thatour charge
was nottodichotomize this stuffinto 100 percentone orthe other.
Itwas lefttoustosortofassumethatifthere were mixtures, then
basically the default database forthe more toxiccomponent of the
mixture would apply.

Tothe extentthatwe have, atleastin some cases,
non-trivial levels of hexavalent chromium, then I thinkit'sthe
agency's problemto take that and adjust for how itwantsto use the
hexavalent database to adjust for fractions.

Our charge was notto adjust for fractions, even small
fractions. It was basically, isitscientificallyreasonabletouse a
hexavalent database? And we answered in the affirmative.

DR.ROBERTS: I believe we did. And Ithink -- well,
what happenedtothe question? May | askthatwe sort of keep the
guestions projectedto sortof keepus allonthe question.

Dr. Lees, I believe was next. And then Dr. Shi.

DR.LEES: Actually, thisis partiallyinresponse to
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what Dr. Mushak has to say, and Dr. Gordon.

Again, going backtothe huge differenceinthe
toxicities, oneisagreatcarcinogen; the otheris an essential
nutrient.

| think the solution proposed by --you know, inthe
absence of knowing whatis actually there, and the interim working
solutionto assume that, based onthe data, acertain percentisthe
more toxic hexavalentformis appropriate.

I think thatthe caveat hereisthat,intherisk analysis,
ifyouuse -- whateveryou use, whateveryour measureisinthe
risk analysis, you have touse the appropriate tox data.

As proposedright now, they are measuring total
chromium, which, inthis case, is probably predominantly 3, but
applying the hextoxicity. And I think that's a mismatch that's
inappropriate.

DR. ROBERTS: Dr. Vu, please help us with our
discussion here.

DR.VU: Thankyou, Dr. Roberts. Let me try to put
thisin contexton behalfof my colleagues herein EPA.

We all recognize thatthe health effects of Chromium 6

ismore toxicthan Chromium 3, as Dr. Shisays, partly because
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Chromium 6 can enterinto the body.

And that'swhere we -- and whatwe need to know isthe
chromiuminthe environmental setting deal with CCA-treated, is it
Chromium 6 or Chromium 3? Because Chromium 6 can enterthe
body and Chromium 3 would not elicitareactionifitdoesn't get
in.

Right now, the agencyisassuming that we have to use
atotal chrome until we have better data, and I think that's why
Dr.Lees strongly supports the speciationto know -- and how
exactly, whatis the totalamountenvironmentally? Isit6 or 3?
Because that'sthe critical crux of whether we overestimate the
riskifwe use thisassumption.

The agencyisusing aprecautionary preassumption
until we have a better handle onit, and I think that's where we are
atthis moment.

DR. ROBERTS: Dr.Leescanrespond.

DR.LEES: Andalongthatline --1 guess my bottom
lineisyouareassuming 100 percentchrome 6.

Interms of conservative, it's exceedingly conservative.
We've heard other numbers thrown out -- you know, maybe 57

percent might be more appropriate. Ithinkoverhere5to 10
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percent ofthe total chromium could be assumed, could reasonably
be assumedto be hexavalent.

And |l think, you know, for this firstcut purpose, some
assumption having to do with the total chromium, that not all of it
is hexavalentand a certain percentis hexavalent might be agood
interim step to take before you getthe actual data.

| personally think, from having analyzed such samples
myself, thatif you were to-- something inthe order of, if you
weretoassume that 10 percentofthe chromium was hexavalent,
thatis probably avery, very, very conservative measure. | suspect
it's actually well less than that.

DR. ROBERTS: Soitappearsfromseveral of the
pointsthat have beenraisedthatthe panel seemsto be
recommending thatthe agency notassume that all of the total
chromiumis hexavalent; thatthey perhaps should make some
adjustment.

don't know if we wantto give anumber, but maybe we
should --we can, ifwe think we cancome up with one. If we can't,
we can justtellthe agency thatwe think thatthey oughttoreview
the best available datathey can find and factor thatinto their

assumptionon chromium.
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Would that be adequate forthe panel, oristherea
sense thatyouwanttorecommend a specific value?

Dr. Mushak?

DR. MUSHAK: I have no problem with arange, but|
do have aproblem with hitting a number that, given the
consequences for public health -- Dr. Lees, youtalk aboutreally
impacting the bottom line. Isthisan economic bottom line oris
thisapublic health bottom line?

Ifit'sa public health bottom line, then I think alot of
due deference inthe uncertainty should be given to worst case
scenarios.

I'm troubled by a50 percent--realizing, of course,
thatif we use the Hudson County data as sortof aworst case for
all hexavalency in soils, then nothing will ever be above 50
percent--well, that'soneissue. | mean, I think we can quickly
discussthat.

Buttakingarange that may be 50 -- you know, 20 to
50,50tosome unknown higher numberlessthan 100 percent may
be --

DR. ROBERTS: Andlet me propose that -- again, this

isagoodreasonnotforustospendalotoftimecomingupwitha



10

11

12

13

14

15

16

17

18

19

20

21

138

number because |l think we could spend alotoftime and still not
come up with anagreement. Butwe can certainly communicate to
the agency that, in selecting that percentage, they considerawide
range of possible scenarios and that, inthe interestof coming up
with a protective value, thatthey pick a percentage that would be
attheupperendofwhatmightbe encounteredinthese kinds of
situations using the best available information. That kind of a
recommendation.

Isthatarecommendation thatthe panelcould endorse?

Does anyone wantto dissent or offer adifferent
recommendation?

DR.CHOU: Iwould agree, thisisavergoodapproach.

DR.ROBERTS: Dr. Shi.

DR. SHI: ljustwantto add a little bit of comments.

Fortheissue of Chromium 3 and Chromium 6 in a soil,
you cannotprocessreally because the Chromium 3 go to
Chromium 6 depends on pH, depends onthe sunlight. UV also
playsaveryimportantrole.

Now, the moisture, the water, it's justrealistic to
measure exactly what's atissue forthe question of the matter --

andifwe decide whethertheissue should be Chromium 6 or
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Chromium 3 used as the standard, | think Chromium 3 is the better
choice. Idonotthinktoget50percentor40 percentor 10 percent
iswhatwe wantright now. Ithinkthat Dr. Mushak uses thatas an
indicator. Ithinkthat'sagood one.

DR. ROBERTS: Dr. Lees.

DR.LEES: Iwould supportabsolutely from the public
health protectionthe use of aworstcase, butl would interjectone
word. Areasonable worst case.

DR. ROBERTS: That's fine.

Dr.Vu, have we come to some clarity in our feedback
toyou?

DR.VU: Ithinkthe agencyisverypleasedto hear that
recommendation. Thankyou.

DR. ROBERTS: Let'sgoaheadthen, and, with that,
unless | hear objectionfromthe panel, let's proceed to question 5.

DR. McMAHON: Question5relatestothe shortand
intermediate-term endpoint selection forinorganic chromium.

The questiontothe panelisto please commentonthe
agency's selection ofthe 0.5 milligrams per kilogram per day
NOAEL value forusein assessingriskstothe general population

as wellas children from short-term and intermediate-term
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incidental oral exposurestoinorganic chromium as contained in
CCA-treated wood.

Please provide an explanation and scientific
justification foryour conclusions astowhether the presented data
are adequate or whether other datashould be considered for
selection of these endpoints.

DR. ROBERTS: Dr. Lees, | haveyoudown as first off
onthisone. Would you startthe discussion.

DR.LEES: I'd be happyto. I'lltryto be asconcise as
possible, and | had two major points thatlwanted to make.

Essentially, we covered the first pointinthe preceding
discussion. Solwouldlike to proceeddirectly tothe question of
this .5 milligram per kilogram perday NOAEL and the evidence
that -- you know, the study that was used to supportthat.

Firstof all, thisshould be aninteresting presentation
because essentially thisisanontoxicologistreviewing atox
study, so bear with me.

The study thathas beenused by the agency for the
purpose ofthe NOAEL forthe shortandthe intermediate term oral
exposureis actually the same study thatthey used forthe

assessmentofthereproductive developmental risks; thatis, the
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study by Tyl, I think it's 1991.

And justvery, very briefly, thisis a study of rabbitsin
which they were exposedtochromic acid via a bolus of -- by
gavage, a bolus of essentially chromic acid.

Andthese were pregnantrabbits, as | said. Thatwas
the primary purpose, wastolook atthe developmental things.

Inany event, there was a series of --adoserange, the
highestdose of five milligrams per kilogram per day. This
involved -- as | said, these were chromic acid in distilled water, so
itwasn't buffered at all.

And theresulting material that was gavaged had a pH
of 1.5inthe highestdose. Thiscontinued --1thinkitwasa 12 day
dosingregime.

The effectsthat were noted inthe two high dose were,
firstof all, mortality. And, inthe highestdose, reduced weight
gain. The highestdose, diarrhea and labored breathing I think was
the other thing that was mentioned.

There was no pathology. You know, the animals were
autopsied atthe end of the thing and there was no pathology noted
inany ofthese animals.

Again, asanon-toxicologisthere, | have great
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difficulty differentiating or attributing, if you will, the effects
noted heretochromium as opposedtojustthe plainold acid
effect. And 1l would defertomytoxicology colleaguesonthe
panel. But--youknow, I guess|lwouldn'tbe surprised ifthis
were -- well, we'll have adiscussion on whether thisis chromium
effectoran acid effect.

Having said that, thereisa supporting study thatis
cited by the agency, one of -- from China by Chiang (ph) and
Lee --whichthereisapopulationthatwas exposedtodrinking
waterthat had achromium concentration, andit's notreally clear
whetheritwas hexavalentortrivalentor some mixture, of 20
milligrams per liter. The suggestionisthatit's hexavalent.

Andinthis case, the exposure orthe dose would be on
the order of about .6 milligrams per kilogram per day.

And thatwere -- the effectsthat were noted there were
soresinthe mouth, digestive -- you know, vomiting, diarrhea, and
those kinds of things for the most part.

Solguessthe bottomlineisthatthe Tyl study, the
main one that's cited to substantiate this .5 level, | have serious
guestions aboutwhetheritdemonstrates whatthey actually say it

demonstrates.



10

11

143
DR. ROBERTS: Okay. So --

DR.LEES: Iguess maybe we should first have a
discussion whetheritdoes demonstrate whatit--

DR. ROBERTS: Fairenough. Andthen maybe we can
decide.

DR.LEES: Andifitdoes not, aslsuspect, thenthere
hastobe--andI'mnotfamiliar with the animal literature, but it
seemstomethere hastobe some more appropriate -- you know,
instead of this bolus gavage, some dietary study or something like
thatthat might be more appropriately used to establish thisvalue.

(Thereupon, Volume | of Il was concluded.)
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